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UNMASKING PLASMA PROTEINS 

The White Rabbit (Oryctolagus cuniculus) has led 
many adventurer tour. Alice. 
for one, followed him Wonderland. Henstell 
and recently followed him the form 
one our Simplastin—to some strik- 
ing findings clotting deficiencies. Abnormal 
plasma proteins found diseases such cirrhosis, 
multiple myeloma and metastatic carcinoma, in- 
terfere with coagulation precipitating with pro- 
teins (prothrombin and accelerator factor) 
necessary the clotting mechanism. marked de- 
crease prothrombin time was noted. Simplastin 
was the reagent choice for prothrombin time 
determinations. When you use Simplastin your 
thromboplastin preparation, you need never say, 
late, late.” Prothrombin times can 
done quickly and simply. Your reports are always 
time 

For investigators the wonderland blood, 
recommend our Simplastin made from fine white 
rabbits, fine biochemists, for the very finest 
laboratory workers. 

1. Henstell, H. H., and Feinstein, M.: Am. J. Med. 22:381 
(March) 1957. 


for prothrombin time determination 


SIMPLASTIN® 


CONTRIBUTION 


The 1956 Nobel Prize Medicine and Physiology 
was awarded jointly Doctors André 
Werner Forssmann and Dickinson Richards for 
their work cardiac catheterization. his accept- 
ance lecture, Dr. stated took ten years 
assemble comprehensive group methods for 
the analysis cardiopulmonary function, which 
could applied not only the normal but also 
patients acutely Among the techniques used 
was Gregerson’s blood volume method using Evans 
Blue dye. Although not stated the lecture, 
Warner-Chilcott supplied Evans Blue Warner- 
Chilcott quantitative amounts sealed ampuls 
requiring precalibration the syringe. Many 
the techniques and materials adopted Cour- 
nand, Forssmann, Richards and others are being 
further developed circulatory system investi- 
gators. Chapman’s recent publication the use 
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wonderland... 
inside the heart... 


large doses Evans Blue, introduced into the 
heart for diagnosing intracardiac and aortic pul 
monary adds the reports earlier 
workers this field. Evans Blue dye curves, oxi- 
metrically recorded, will reliably identify the 
site and type shunts that routine use Evaas 
Blue urged for all cardiac 


2. Cournand, A. F.: Am. Heart J. 54:172 (Aug.) 1957 
3. Richards, D. W.: Am. Heart J. 54:161 (Aug.) 1957 
4. Chapman, C. B., et al.: Am. Heart J. 53:519 (April 
1957. 


for blood volume determination 
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WARNER-CHILCOTT 


TRACKING DOWN STEROIDS 

The possibility that certain hormones may under 
conjugation the liver before they are utilized 
the body was investigated study esteri 
fication steroids surviving liver slices. 
Ketodase was the beta-glucuronidase used for the 
hydrolysis. (Ketodase known for accurate, con- 
sistent steroid recoveries time after time.) Since 
hormones are eliminated the water soluble con 
jugates glucuronic sulfuric acid, attempt 
was made evaluate the extent steroids are con- 
jugated glucuronides. Steroids and glucuronic 
acid were suspended media and incubated 
Following incubation, the unchanged steroid was 
extracted. The conjugated steroid was determined 
either specific method for the glucosiduronic 
acid measuring the steroid and the glucuronic 
acid released from hydrolysis with beta-glu- 
curonidase. The study clearly indicates that sur- 
viving liver slices are capable synthesizing 
glucuronides from variety steroids. 

5. Sie, Hsien-Gieh, and Fishman, W. H.: J. Biol. Chem 
225:453 (March) 1957. 

for urinary steroid hydrolysis 
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SPECTROPHOTOMETER-COLORIMETER 


CELL CARRIER ROTO-CELL DIDYMIUM FILTER 


for sample for Calibration 
and standard 


9085-D1. CELL CARRIER, Thomas, 0.4 light path. Permits use sample 
small 0.4 9085-E Sample Holder (with spring same side cover hinge), which regularly 
furnished with “Spectronic 20” Spectrophotometer-Colorimeters 9084-A 9084-K, inclusive. 
Takes 9085-N2 Absorption Cell, with light path, used the Thomas Roto-Cell. 
means the precisely located window the carrier, the light beam reduced slightly height 
and passes through the cell just above its bottom. This arrangement decreases the required sample 
size while retaining adequate energy for measurements. Constructed ensure reproducible results 
simply inserting carrier into sample chamber firmly that the light shutter bottom com- 
pletely opened. Made nickel-plated brass, with handle top and clip for retaining cell. Complete 
with Absorption Cell Corex glass and Cover polished plate glass..................... 35.25 


9085-C. ROTO-CELL, Thomas, sample, light path, for rapid scanning. 
liquid-cooled double cell carrier for rapid spectrophotometric scanning controlled temperatures. 
Swivel action permits instantaneous interchange within the instrument, sample and blank 
standard into light path, facilitating preparation spectral transmission absorption curves. 
Readily interchangeable with standard single place sample hoider. Water jacket type, brass housing 
has inlet and outlet tubulature connect with external cooling system. Includes light proof collar, 
rotating cell carrier and control knob for positioning cell. Complete with Partitioned Cell Corex 


DIDYMIUM CALIBRATION STANDARD. For checking wavelength scale cali- 
Consisting Corning No. 1-60 didymium glass filter mounted end phenolic plastic holder, 
approximately 100 long. Window opposite end the holder provides 
unobstructed air path for light beam when holder inverted, for setting meter reading 100% 
transmittance. Standard fits directly into Sample Holder supplied with Complete 
with directions for use, including spectral transmission curve for the 9.00 
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Scope: CLINICAL CHEMISTRY devoted the publication original and 
review articles the application the science chemistry the better un- 
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certify your tests with the 
Variable Speed Rotator 


most versatile rotator for the micro- 
flocculation tests for syphilis, blood 
typing and cross-matching, and many 


others. Specially designed governor- 
controlled motor assures mainte- 
nance selected speed, 220 
rpm, regardless specimen load 
fluctuating voltage. Automatic timing 
minutes, continuous. Remov- 
able 13” 13” platform. 


$144.00 


Quantity Discounts 


All YANKEE Rotators come with stainless spring bottle holder, and have non-slip pin-point rubber platform surfaces 
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Variable speeds from approximately 
210 rpm, dial rheostat control; 


continuous. Precise construction. 

13” 13” platform. 
$100.00 


Quantity Discounts 
Time-saving and more accurate than 


hand rotation. Operate 130 180 

rpm. Pre-set timer cuts Rotator off 
minutes. Strongly construct- Order from your deale 
for long life. 11” 11” platform. Write for further details 


(130 rpm) $72.00 


Quantity Discounts 
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Information for Authors 


Original manuscripts will considered for publication with the understand- 
ing that they are contributed solely Address manu- 
seripts the Chairman the Editorial Board, Harold Appleton, 
Box 123, Lenox Hill Station, New York 21, 

The original (on bond paper) and first carbon the manuscript should 
submitted, triple spaced with ample margins all around. The author’s last 
name should appear each page. Separate pages should used for title page 
(with author’s name and affiliations), references, footnotes (when unavoid- 
able), illustration legends, tables, and other inserts. 

References and the design tabular matter should follow exactly the form 
used current issues this journal. Journal abbreviations should conform 
the style Chemical Abstracts. The the references and the 
provision adequate bibliographic data are the responsibility the author. 

reasonable allowance made for black and white line cuts and tabular 
composition. this allowance halftones color plates are 
required, special arrangements will have made with the Chairman the 
Editorial Board. 

Reprints must ordered when returning proof. free reprints are fur- 


nished. 
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now more rapid alkaline phosphatase 
for differential diagnosis of: 


HEPATOBILIARY CANCER BONE 


common duct stones 
stricture the common bile duct 


biliary stasis IMPENDING JAUNDICE 
fibrosis the sphincter Oddi induced drugs such as: 
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laboratory aides can learn quickly 
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t 
USE: 


Place one tablet (PHOSPHATABS) the special test tube. 


Add drops serum plasma. 


Crush tablet with wooden applicator stick. 


Let stand for 12-30 minutes depending room temperature 
(determine time from curve in PHOSPHATABS package insert). 


Add one drop COLOR DEVELOPER. 


Compare color with color chart. 


For more information write 


office and laboratory screening alkaline phosphatase levels nonicteric and icteric patients 


PHOSPHATABS* are available 


kit containing enough reagent 


tablets, color developer 

and TESWELLS* (controlled 
diameter tubes) for 
Phosphatabs and Teswells are 
available from your nearest 
laboratory supply distributor. 


MORRIS PLAINS. N. J. 
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(dried) 


Chloride Phosphorus, inorganic Potassium 
Cholesterol Non-Protein Nitrogen Sodium 
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NOT A SYNTHETIC—prepared from freshly drawn human blood 


ACCURATE AND STABLE—each production lot assayed independent 
laboratories. The 12 components consistently found reproducible 
and stable are charted for each lot. 
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s (Journal of Clinical Pathology ,1956) 
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Covers the powerful new research methods modern 
biochemistry. Includes radioisotope techniques, electro- 
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plus techniques enzyme biochemistry. Each experiment 
written emphasize the underlying principles bio- 
chemistry, well give training and practice 


procedures. 
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C-P clean, free draining, 
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FISHER 
ELECTROPHOTOMETER 
for colorimetric determinations 


COMPACT PRECISE 
SELF CONTAINED Write 
Biochemical determinations, chemical analyses 
and physical tests are simple A-B-C with the details 
Fisher Electrophotometer. Accurate colorimetric 
analysis quick and easy wherever solution color 
varies definite manner with the concentration This 8-page booklet 
constituent. Use anywhere; line voltage contains full data 
fluctuations won’t interfere. on the principles 
and operation of 
A 50-page manual of typical methods, the Electrophoto- 
and other useful data, furnished meter. 
with the Electrophotometer. 119 Fisher Building 


Pittsburgh 19, Pa. 
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Eberbach Expandable Unit System 
Cabinets Hold 500 Slides Flat 


The popular Eberbach Unit filing 
cabinets hold 500 slides flat separate 
compartments. The filing cabinets are built with 
No. 60-660 flat sides and top facilitate “stacking” the 
need for additional filing capacity arises. The 
numbered aluminum drawers each hold slides 
separate compartments. The durably finished 
oak cabinets have disappearing door and 
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medical research, the refrigerated 
centrifuge being called upon for wider 
and wider ranges applications. 
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today. 


INTERNATIONAL’S PROGRAM of consist- 
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This Coleman Team means better work 
increased scope for the Clinical Laboratory 


Lightens the laboratory work team Coleman Instruments not only lightens the present 
work load with faster, more dependable analyses but prepares the laboratory for the even greater demands 
hospital and laboratory facilities that come with expanding medical services. 

Wider professional scope for the this reliable proven instrumentation brings greater con- 
fidence and speed plus access the many new and improved analytical technics developed prominent 
authorities and for Coleman Instruments.* 

The Coleman Junior Specirophotometer stands throughout the world the unquestioned choice analytical 
instruments for the clinical laboratory. Fifteen years dependable service—uncounted volumes analytical 
methods stand behind this preference. 


The Coleman Flame Photometer the only instrument designed specifically for the direct measurement 
Sodium, Potassium and Calcium the biological samples encountered the clinical laboratory.** Together, 
the Coleman Junior Spectrophotometer and the Coleman Flame Photometer provide the finest and most 
dependable all analytical tools for clinical analysis—and the lowest possible cost. 


New Procedures...... Colorimetric Method for SGO Transaminase the 
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Detailed literature Coleman Instruments. 
NAME 

ORGANIZATION | 


ADDRESS 
CITY ZONE STATE 


318 Madison St., Maywood, Ill. 


Coleman Instruments Inc., Dept. 


= 
4 
| 
| 
| 
| 
q 
y > j | 
x 
i 
i 
i 
x 
ii 
| 
ii 
= 
v = 
xiii 


Normal VERSATOL Method 
Adult Serum LOT 16516 Analysis (+5%) 
Serum Protein-Bound lodine 6.0 
erum Protein-Bound lodine Chaney 
Nitrogen (mg./100 990-1130 1050 Biuret 
Nonprotein Nitrogen (mg./100 mi. 25-35 Kjeldahl 
Protein (Gm./100 TN-NPN 6.25) 6.3 (calculation) 
Blood Urea Nitrogen (mg./100 10-15 12.0 Conway 
Creatinine (mg./100 ml.) 1-2 Folin 
Sodium (mg./100 mi.) 300-330 325 Flame Photometry 
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Calcium (mg./100 9-11 10.8 Clark Collip 
Inorganic Phosphorus (mg./100 ml. 3.2-4.3 3.6 Fiske SubbaRow 
90-120 113 Folin 
Glucose (mg./100 mi.) 70-100 Benedict 
65-110 Nelson Somogyi 


Serum: Analytical Reagent Grade 


Versatol, specially prepared human serum, 
primary standard for twelve commonly per- 
formed blood chemistry tests. The constituents 
for which Versatol standardized are first re- 
moved from the serum reduced constant 
level. Exact quantities are then weighed back. 
Thus, the serum becomes standardized solu- 
tion. Consequently, the values given for Versatol 
are independent tester method testing. 
Versatol offers the first reliable means 
standardizing blood chemistry values among 
laboratories. 


Duplicates Patient’s Serum. Versatol has virtu- 
ally the same electrophoretic pattern normal 
human serum. course, also contains the 
lipids and other blood constituents and thus each 


Vers 
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determination performed the presence 
the same interfering substances found the 
patient’s blood, eliminating errors inherent 
aqueous solutions. 


Standard and Control. Versatol can also used 
control serum. contains the normal 
amounts serum protein-bound iodine, total 
nitrogen, total protein, nonprotein nitrogen, urea 
nitrogen, creatinine, sodium, potassium, chlo- 
ride, phosphate, calcium and glucose. 


Easy Use. Versatol reconstituted simply 
adding distilled water. can then used like 
human serum. Available from leading laboratory 
supply distributors boxes ten ml. vials, 
$21.00, and three ml. vials, $7.50. 
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Electrophoresis 


Joel Stern, Roland Mais, and Joseph Boggs 


PROTEINS NORMAL HUMAN SERUM have been resolved both 
moving-boundary and filter-paper electrophoresis chiefly into five 
components: albumin, and globulins. various disease 
states, both technics, other protein components have been de- 
scribed. component migrating between globulin and beta globu- 
has been observed Block al. (1) primary systemic 
amyloidosis and was designated these workers. Workers 
Japan (2) have noted similar component tuberculosis; their 
protein was named alpha-3 globulin. The term globulin,’’ how- 
ever, was also applied fraction which was found cases fulmi- 
nating viral hepatitis and which migrated between the and 
globulins (3). Franklin (4) described y-1 globulin, migrating 
between beta globulin and the gamma globulin chronic 
liver disease. These authors discuss the similarity between their 
globulin and the and components other investigators 
(5-8). 

This paper describe protein component, migrating between 
and globulin (Fig. 1), which was originally observed chil- 
dren with liver disease, occasionally observed sera normal 
infants and children, but especially sera children with chronic 
glomerulonephritis and nephrotic syndrome. Alphas globulin would 
the desirable name for this fraction (2), but globulin has been 
From the Department Pathology, Children’s Memorial Hospital, Chicago, 


Presented the 130th National Meeting the American Chemical Society, City, 
J., Sept. 19, 1956. 

This investigation was supported part the Chicago Nephrosis Foundation and the 
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applied more rapidly migrating fraction (3) protein will, 
therefore, employed designate this component. 


PROCEDURE 

Filter-paper strip electrophoresis was carried out Spinco ap- 
paratus using Durrum-type cell, Whatman 3-mm. paper, ma. 
current with terminal voltage volts for cm. strips. Un- 
less otherwise specified, veronal buffer 8.6 ionic strength 0.075 
was used. Proteins were stained with bromphenol blue; lipoproteins 
identified with Sudan black added serum before application 
paper suggested McDonald al. (9) well staining the 
completed electropherogram (10). The periodic fuchsin 
technic (11) was employed identify insoluble carbohydrate-pro- 
tein complexes. The bromphenol strips were scanned 
with the Spinco which draws curves relating optical 
density distance migration and automatically integrates the 
area under the curves. Errors inherent this system measure- 
ment are within the sphere accuracy values obtained. 

Control sera were obtained from healthy, 6-week-old from 
children the outpatient clinic with minor colds and digestive dis- 
turbances and from children with known disease. Sera considered 
abnormal were from hospitalized children with liver disease, 
nephrosis, and nephritis. 


MIGRATION 


became apparent early the study that the proteins sera 
certain patients, particularly those with the nephrotic syndrome, re- 
solved very poorly. some instances, protein was clearly visi- 
ble between the alpha-2 and beta globulins; other instances these 
were merely undifferentiated proteins comprising the areas where 
alpha-2, protein, and beta globulin should found (Fig. 2). 
device similar the mobility free electrophoresis, that migra- 
tion ratios, was employed accomplish resolution these compo- 
nents. [Kunkel (12) has summarized the difficulties ab- 
solute mobilities supporting media such filter paper.] Migration 
ratios are defined fractions which the distance from the peak 
albumin the peak gamma globulin the denominator and the 
distance from the albumin peak the peak each fraction ques- 


Iwan Rosenstern and the staff The Cradle Nursery, Evanston, generously 
cooperated this phase the study. 


Fig. Stained filter-paper strip electropherograms. Normal serum (center) does not 
tain protein. Sera from children with kidney disease (top, chronie glomerulonephritis, 
and bottom, nephrotic syndrome) contain protein, visible between the and globu- 
lins. Fig. Bromphenol blue (BPB) stain and PAS reaction duplieate 


strips from the same serum. Fig. Bromphenol blue (BPB) and lipoprotein stain pat- 


terns from the same serum, 
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Condition 

Nephritis and Liver “Normal” Healthy 

nephrosis disease children infants 
Mean Now» : Mean No. i Mean No. Mean No. 
a-, globulin 0.21 48 0.21 85 0.21 44 0.21 36 
globulin 0.41 0.42 0.43 0.42 
3 globulin 0.68 48 0.66 85 0.67 44 0.68 36 


Distance (mm.) from albumin peak peak fraction question divided distance 
from albumin peak globulin peak. 
patients studied; serum samples analyzed. 


Fig. Electropherogram with poor resolution between and globulins. 


tion the Table shows migration ratios various 
conditions; the ratios are essentially the same all. Calculations 
based upon migration velocities serum proteins relative albumin 
one (13) yield ratios which agree well with the data Table 
applying migration ratios the paper electrophoresis 
strip, the distance from the albumin peak the gamma globulin peak 
measured. The migration ratio for each protein fraction multi- 
plied this distance, and the product the distance from the albu- 
min peak the peak the protein question. Figure illustrates 
this process; Fig. illustrates the applications this technic 
the pattern shown Fig. Migration ratios were employed rou- 
tinely locating globulin peaks and proved useful device. 


CHARACTERIZATION “U” PROTEIN 


Partial characterization protein was attempted staining 
replicate strips the same sera for proteins (bromphenol blue: 
BPB), for protein-carbohydrate complexes acid leuko- 


2It also possible use the distance from the albumin the origin, i.e., the point 
application the serum, the denominator. 
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Fig. 3A, calculation migration ratios locating peaks normal electrophoresis 
pattern. Peaks globulin, protein, and globulin located applying migra- 
tion ratios the pattern shown Fig. 


fuchsin: PAS) and for lipoproteins (Sudan black SBB). some 
cases, protein (BPB) was associated with clear zone (PAS) 
between the and beta globulin, whereas other instances the PAS 
pattern closely resembled the BPB pattern. this technic, there- 
fore, protein was shown contain varying amounts protein- 
carbohydrate complex, differing this respect from the and 
globulins, which protein-carbohydrate complex was invariably 
present. 

When lipoprotein was studied, ‘‘U’’ protein (BPB) typically mi- 
grated slightly ahead the intensely staining lipoprotein (SBB). 
Figure (p. 601) shows patterns obtained from sera patients with 
the nephrotic syndrome (very high serum lipoprotein and pro- 
tein) and patients with liver disease (relatively low lipoproteins 


globulin 
beta 
wy" 
| glob, alb. 
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and protein). both conditions, ‘‘U’’ protein was associated 
with lipoprotein band intermediate intensity. These results indi- 
that ‘‘U’’ protein may may not contain protein-carbohydrate 
complex and that may associated with lipoprotein. The globu- 
lin Block al. (1) (described not mucoprotein but possibly 
lipoprotein) similar protein except, perhaps, with refer- 
ence the carbohydrate. 


BORATE AND PHOSPHATE BUFFERS 


Replicate samples several sera which contained ‘‘U’’ protein 
veronal buffer were subjected electrophoresis borate and phos- 
phate buffers. Borate buffer causes appreciably increased mobility 
carbohydrate-containing proteins (14) and phosphate buffer gives 
increased resolution certain components. Both the borate and 
phosphate buffers had strengths 0.075, equal 
that the veronal buffer; the the borate was 8.52, and that 
the phosphate was 8.59. protein was distinguishable these 
buffers the same relative position veronal but was less clear 
than veronal. 

Table shows that the globulins migrated farther borate than 
barbital buffer; the increase was more pronounced with the alpha 
might inferred, therefore, that the globulins may 
contain more protein-carbohydrate complex than protein and 
beta globulin. Nothing interest was noted with the phosphate 
buffer. 


EFFECT HEMOLYSIS 


reaction has been described (15, 16) between globulin, hap- 
toglobin, and hemoglobin, liberated into serum hemolysis. The 
product, hemoglobin-haptoglobin complex, has 


mobility less than that globulin. was considered possible that 


Table RATIOS BORATE AND BARBITAL BUFFERS 


Barbital ratios 


Ratios in borate over borate ratios 
globulin 1.24 
globulin 0.36 1.14 
protein 0.50 1.06 
globulin 0.63 1.06 


sera. 
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this complex was responsible for protein; experiments were de- 
signed, therefore, explore that possibility. 

Data from children with kidney disease (Table showed that most 
sera which contained ‘‘U’’ protein were, visual inspection, hemo- 
lyzed. Although there were many exceptions, the possibility arose 
that hemolysis might have been responsible for protein. The 
same underlying mechanism responsible for hemolysis kidney dis- 
ease, however, may also responsible for protein. 

The hemoglobin-haptoglobin complex was investigated subject- 
ing serum samples varying degrees hemolysis mechanical agi- 
tation while the serum was contact with the blood clot. These were 
then centrifuged, the clear serum diluted with 0.1% sodium bicarbon- 
ate(0.25 ml. serum plus 2.5 ml. salt solution) and the optical density 
540 read; this gave quantitative knowledge the degree 
hemolysis. The hemolyzed sera were then subjected duplicate 
electrophoresis; protein could then related hemolysis 
(Table 4). There was indication that hemolysis was factor 
producing protein. Smithies (17) two-dimensional starch 
electrophoresis has noted rare samples serum from healthy 


Table RELATION BETWEEN ‘‘U’’ PROTEIN AND HEMOLYSIS 


Serum with “U” protein Serum with no “U” protein 
Hemolyzed Not hemolyzed Hemolyzed Not hemolyzed 


Patient No. Per cent of total protein 
Density 0.045 0.065 0.118 0.168 
Protein 1.7 2.2 2.5 2.5 
0.060 0.075 0.145 
0.038 0.122 0.163 0.395 
4.5 3.4 3.9 
0.075 0.164 
11.5 15.8 
0.041 0.135 0.173 0.282 
0.035 0.090 0.220 0.410 
0.035 0.050 0.110 0.600 
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adults protein with migration characteristics similar pro- 
tein. considers this component physiologic constituent 
serum. 

further attempt show whether hemoglobin was associated 
with protein, the benzidine reaction was applied strips 
which various sera, some with and some with protein, had 
been applied and subjected electrophoresis. The blue zone 
tive hemoglobin [and methemalbumin (18)] was proximity 
the globulin band. 

The weight the evidence indicates, therefore, that ‘‘U’’ protein 
represents true protein component serum and not artifact 
resulting from hemolysis. 


SUMMARY 
Paper electrophoresis serum from children with liver and kidney 


disease has led recognition protein which migrates between the 
and globulins. This protein has been observed other workers, 
but because confusion nomenclature, new designation, 
protein, has been employed. The use migration ratios locating 
peaks the protein, and globulin when these components 
resolve poorly has been discussed. 

Characterization ‘‘U’’ protein employing the periodic acid- 
reduced fuchsin test for carbohydrate-protein complexes and Sudan 
black for lipoprotein showed: (1) protein varies its content 
protein-carbohydrate complex, and (2) protein may lipo- 
protein. Evidence based benzidine tests and intentional hemolysis 
indicated that ‘‘U’’ protein was not artifact resulting from acci- 
dental hemolysis, but protein which found serum under certain 
physiological conditions. 
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Human Serum Bilirubin 


Immediate Method Determination and Its Application 


the Establishment Normal Values 


and Shaw 


ATTEMPT DETECT THE CARRIERS homologous serum hepatitis 
(HSH), determination bilirubin all sera appearing more yellow 
than normal was instituted the Red Cross Blood Transfusion 
Service Brisbane 1949. While the estimation did not prove 
successful unequivocal test for HSH the results 
brought light interesting findings both regard the methods 
for estimating bilirubin and the serum bilirubin levels normal 
people. 

Most modern methods for serum bilirubin estimation involve diazo- 
tization followed treatment with reagents such and ethyl 
sodium hydroxide, bile acids, acid, urea, 
sodium benzoate, sodium acetate. our experience, the widely 
used methods involving the use such those Thann- 
hauser and Anderson (1) and Malloy and Evelyn (2) and recent 
modifications thereof, may result some turbidity the final solu- 
tions, making them particularly unsuitable for use the determina- 
tion low values. Further, they take undue time perform and in- 
volve high dilutions the azo-pigment. 


modification the method Powell (3) was found most 
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suitable, and studies reported here showed that the method could 
made more rapid than had been originally supposed. This modified 
method was then applied the determination the serum bilirubin 
values apparently normal blood donors. 


REAGENTS AND METHODS 
BILIRUBIN 


view the statement Lemberg and Legge (4) that commer- 
cial bilirubin samples were often varied purity, laboratory prepa- 
ration was made from cattle gallstones the method Kiister (5). 
Two batches crystals were obtained, the first being brownish and 
glistening, and the second microcrystalline and orange. Later through 
the courtesy Dr. John Reinhold, opportunity examine 
other preparations bilirubin presented itself and the 453 
are given Table Specimen no. the first batch from 
the laboratory preparation, with 532 50.0 for the azocom- 
pound alcohol, was used for all the work described this report. 
view the widely differing values for the various lots, and the 
findings Cole and Lathe (6) with regard the composition 
would advisable future reports quote the ex- 
tinction coefficient the bilirubin used. Bilirubin standards were pre- 
pared either solution reagent-grade chloroform for comparison 
the millimolar extinction coefficients or, for the serum values, 
solution bilirubin-free pooled human serum. The serum was sterile 
serum prepared for transfusion purposes and over two months old, 
which time was virtually bilirubin free (less than 0.01 mg. per 100 
While such standard preferable, will shown later that 
not essential, unless very accurate determinations are required 
for special work. 


Table EXTINCTION COEFFICIENTS SEVEN BILIRUBIN SPECIMENS 


Eny 453 my 5382 mp 
Specimen Source Lot (free bilirubin) (azobilirubin) 
Hoffman-La Roche 8508174 56.9 55.6 
Armour M470109 58.2 57.6 
Armour M480622 59.8 52.4 
Pfanstiehl 2625 54.3 54.4 
Eastman Kodak 2101 43.5 42.9 
Laboratory prep. 48.5 50.0 
Laboratory prep. 2nd crystals 55.5 
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REAGENTS 

Solution Gm. sulfanilic acid AR. dissolved little 
water containing ml. concentrated hydrochloric acid AR. and the 
solution made liter with distilled water. 

Solution 0.5 per cent sodium nitrite AR. solution distilled 
water. Keep refrigerator. 

Diazo reagent. Freshly prepared adding 0.3 ml. solution 

Diazo blank reagent. ml. concentrated acid 
AR. diluted liter with distilled water. 

Sodium benzoate-urea solution (S.B.U.). Gm. sodium 
benzoate dissolved about ml. distilled water, Gm. 
urea (reagent grade) added and dissolved, and the final solution 
made 100 ml. and filtered. 


COLORIMETRY AND SPECTROPHOTOMETRY 

The Photoelectric Colorimeter, the Unicam D.G. Spectro- 
photometer, and the Hilger Biochem Colorimeter were 
used for the routine estimations. The absorption curves, extinction 
coefficients and the micro estimations were obtained with the Hilger 
Uvispek Spectrophotometer, (using the glass prism), and the Beck- 
man D.U. Spectrophotometer. The Biochem Colorimeter was found 
most useful for the kinetic studies. 


ROUTINE METHOD ESTIMATION 
Into two tubes the following volumes were measured: 


Tube 

0.50 ml. serum 0.50 ml. serum 

0.25 ml. diazo reagent ml. diazo blank reagent 
ml. S.B.U. solution solution 


The volume added will depend the particular absorp- 
tion cuvet used, but should not less than ml. The methods 
standardization the colorimeters used were accordance with the 
principles outlined O’Hagan (7). 

The contents each tube were mixed and read immediately using 
green filter, the spectrophotometer 524 using the blank 
set zero density. Since for most instruments the green filter pro- 
vided has transmission peak with the absorption peak 
the azobilirubin complex (Fig. the density/concentration curve 
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very nearly linear (Fig. that was sufficient perform one 
standardization and check one point from time time. 

For the standardization, mg. bilirubin were dissolved ml. 
0.1 NaOH, and added about ml. bilirubin-free pooled 
human serum. One milliliter HCl was then added and the 
well-mixed solution diluted ml. with pooled human serum, using 
trace alcohol fine wire adjust the finish. From this 
solution (10 mg. per 100 ml.) 0.5, 1.5, and ml. were taken 
and diluted ml. with pooled human serum, the bilirubin diazo- 
tized and the optical densities read without delay, the results being 


FILTER 


700 600 500 400 


Fig. Absorption curves for azobilirubin complex buffered serum and 
aleohol and for the green filter used for colorimetric estimation. 


' 2 3 4 § 6 7 8 9 10 
Mg. per 100ml. 
Fig. Calibration curve for colorimeter using green filter, giving factor fot 
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shown Fig. Density values per cent lower were obtained when 
the estimation was performed Powell’s method using chloroform 
solution bilirubin, mg. per 100 ml., which was diluted 1:12.5 with 
per cent ethanol. this case, after standing minutes, the den- 
sity was read. important check for the presence reducing 
substances the alcohol used. view the present difficulties 
obtaining bilirubin definite extinction value would appear plausi- 
ble use this latter standard, which may more conveniently pre- 
pared some laboratories, where bilirubin-free serum not readily 
available. 

The method applicable, course, the determination one- 
minute bilirubin substituting water for the SBU mixture. 


INFLUENCE SUNLIGHT 


Although often mentioned the literature Gigon and 
Noverraz few methods estimation stress the necessity 
keeping solutions bilirubin out strong light before determina- 
tion. was noted that some laboratories, sera for bilirubin estima- 
tion were often left the bench for hours before the estimation was 
performed. test the destructive effect sunlight serum contain- 
ing 9.0 mg. bilirubin per 100 ml. was left exposed direct sunlight 
for hour (from 3:45 p.m. bright spring day). estima- 
tion the value obtained was 4.8 mg. per 100 ml. Another sterile speci- 
men left for hours shaded bench dropped from 0.8 mg. 0.25 
mg. for 100 ml., the optical density the serum 460 dropping 
from 0.56 0.36 units (Fig. 3). were therefore per- 
formed immediately drawing the specimen, after keeping 
refrigerator for hours before examination. 


DISCUSSION METHOD 


view the fact that full color development occurred within 
seconds after mixing the reagents was considered unnecessary 
wait for minutes advised Powell (Fig. 4). the time the 
sera and reagents had been well mixed and the measuring instrument 
had been adjusted and set zero optical density with the blank, over 
minute had elapsed was possible read the unknown without 
delay. turbidities were encountered the many thousands esti- 
mations performed including some sera high globulin 
content. Since the blank was treated exactly the same manner 
the unknown, (except for the inclusion the diazo reagent) was 
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600 500 400 


Fig. Destruction bilirubin sunlight, Absorption curves for sterile serum before 
and after exposure light. 


secs. 


Fig. Rate development azobilirubin complex with time standard serum con- 
taining 8.6 mg. bilirubin per 100 ml. 


possible perform estimations the presence moderate amounts 
hemoglobin, ferrihemalbumin, and especially carotinoids, which 
latter often account for major portion the yellow pigments 
serum and which after the addition the diazo reagent still absorb 
the green portion the spectrum. The method especially appli- 
cable micro method. examining sera high bilirubin content, 
where only small volumes are likely available, e.g. infants 
with icterus neonatorum, the technic works well when 0.1 ml. serum 
plus 0.4 ml. saline are substituted for the 0.5 ml. serum and the re- 
sults multiplied Very icteric sera may require minutes de- 
velop full color. 
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RESULTS THE USE THE METHOD BLOOD DONORS’ SERA 


the first series measurements, accurate values were obtained 
200 apparently normal blood donors, judged health 
after routine examination the medical officer and having previ- 
ous history jaundice. The results are shown Fig. where the 
mean values less than 1.0 mg. per 100 ml. was 0.417 with 
0.178. splitting this group according sex, shown Fig. the 
males gave mean 0.448 with 0.189 and the females mean 
0.363 with 0.178, indicating lower values for females, pos- 
sibly the result lowered blood hemoglobin content. Further- 
more, when the donors who had values above 1.5 mg. per 100 ml. were 
examined, the proportion male female was far excess the 
male preponderance among the donors, which was about two and 
half one (Table 2). During the period the number males and 
females admitted hospital for hepatitis was about equal. The drop 
the number with high values after 1953 due doubt our 
program. somewhat arbitrarily chose the value 1.5 
mg. the limit normality, and the 108 individuals who had values 
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Fig. Histogram showing frequency distribution serum bilirubin values 200 ap- 
parently normal blood donors. Mean 0.417, with 0.178. 
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FEMALES 


Mg. per 100mi 


Fig. Histogram showing frequency distribution bilirubin values from 133 male and 
female blood donors. Male mean 0.448 with S.D. 0.189. Female mean 0.363, 
0.178, determined from values and 1.0 mg. per 100 ml. 


Table 


Individual donors with serum bilirubin values Patients with hepatitis admitted 
> 1.5 mg./100 ml.* Queensland hospitals» 

Year Male Female Total Male Female Total 
1950 214 161 375 
1951 180 141 321 
1953 346 267 613 
1954 306 278 584 
1955 Figures not yet 
1956 available 
Total date 108 1444 1178 2622 


*Male/female ratio about two and half one. Age group loaded favor 18-30 years 
group. 
kindly supplied Mr. Solomon, Queensland Government Statistician. 


above this limit divide themselves into three approximately equal 
groups. 

the first group, which comprised individuals, have placed 
those whose initial value was greater than 1.5 mg. and from whom 
have subsequently been unable record observation greater than 
1.5 mg. these individuals only one observation was made. 
One developed infectious hepatitis with jaundice and was admitted 
hospital four days after visiting the Tranfusion Service. the re- 
maining ten all subsequent values were below 1.5 mg. over periods 
ranging from months years. the individuals (36 under 
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years age) this category only had previous history 
tious hepatitis with jaundice, but from years previously. 

The second group comprised those people whose initial observation 
was below 1.5 mg. and who subsequently recorded single observation 
above 1.5 mg. during total observation period ranging from year 
years. There were individuals this group were females, 
one whom developed infectious hepatitis with jaundice four months 
after the first donation—there was only one male this group who 

developed infectious hepatitis with jaundice, having value 1.6 mg. 
per 100 ml. approximately two weeks before diagnosis). these 
individuals the last recorded observation was the high one. The 
remainder recorded final figure below 1.6 mg. and those, had 
value below 1.0 mg., leaving cases whose final values lay between 
1.0mg. (This, think, significantly high proportion 
and foreshadows the results expected the third category.) 
this second category individuals were under years age 
the commencement the observation. Two the individuals this 
category had history infectious hepatitis with jaundice prior 
observation and further individuals developed infectious hepatitis 
with jaundice during the period observation. further individual 
had history jaundice birth but was Group Rh-negative. 

the third group have placed the thirty individuals who have 
recorded more than one observation above 1.5 mg. per 100 ml. Table 
demonstrates the observations these individuals. significant 
that they are all males. Three had values above 1.5 seven occasions 
and the last recorded value one these men was 2.1 mg. per 100 
ml. Only five had history observable jaundice but not within the 
last years. One donor (P.C.) who was very cooperative and who 
had been studied had values ranging from 3.1 1.0 over the 
6-year period. usually had urinary urobilinogen present higher 
concentration than normal, but numerous tests suggested normally 
functioning liver. 

Elevated serum bilirubin values were not confined Australian 
males. The visit units the United States Navy August 1956 
enabled the applied sailors who volunteered blood 
donors. Three were detected with values above 1.5 mg. per 100 ml.— 
namely, 3.8, 2.8, and had values 1.4, 1.3, and 1.1 mg. per 
100 ml. The individual with the 3.8 value had, electrophoresis 
his serum, elevated y-globulin but the others were normal or, one 
case slightly raised (the 1.1 mg. individual). 
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THAN ONE VALUE ABOVE 1.5 MG. PER 100 


Age range History of No. of values Last value esti- | 
Donor of observation jaundice When jaundiced >1.5 mg./100 ml. mated mg./100 ml. | 
1 24-31 a (1944) at 19 yr. 3 1.0 | 
22-29 date 2.2 
3 20-24 = 3 1.3 
21-26 0.6 
20-27 2.0 
11 31-37 3 3 
21-27 1.3 
138 27-33 7 1.0 
14 20-26 2 1.2 
18-24 1.0 
16 18-21 4 2. 
7 21-23 - 4 1.8 
18-20 1.3 
21-28 1.0 
20 26-28 7 1.3 
21 23-26 3 2.2 
22-22 2.5 
22-28 0.9 
24 21-27 2 1.6 
25 19-23 2 1.5 
22-28 1.8 
26-32 2.1 
31-32 1.6 
2 38-42 2 1.6 


SIGNIFICANCE HISTORY JAUNDICE 


should not forgotten that all these investigations have been 
carried out individuals whom have found nonanemic and 
who themselves felt healthy when they first volunteered blood 
donors. were considerably handicapped, course, the desire 
avoid any suspicion the part the blood donors that were 
concerned about their health. This did not prevent close questioning 
concerning history jaundice but obviously limited the number and 
type investigations which could carried out. This did not, how- 
ever, preclude our discovering that practically all these individuals 
recorded serum protein values that were within the normal range 
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6.5 8.0 Gm./100 ml. whenever this investigation was carried out. 
This contrary our frequent findings hypoproteinemia the 
serum our other blood donors. Unfortunately, paper-strip electro- 
phoresis has not been singularly helpful date. Nor could find 
any evidence that cholelithiasis played significant role the pro- 
duction high bilirubin values. previous history jaundice was 
apparently not much significance Accordingly the values 
5540 donors with previous history jaundice were plotted and 
compared with donors who reported having such history. 
can seen Fig. significant correlation was found between the 
two sets data that history jaundice effected the subsequent 
bilirubin level, except the individual who was still recovering from 
the disease. Again the study the levels fixed age and sex group 
was undertaken (Fig. using number male adults (18-22 years). 
this case significant correlation was possible, but not probable, 
the value 0.02 being obtained. Moreover, could not find any 
apparent relationship homologous serum hepatitis, none the 
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Fig. Histograms results from 5540 blood donors with history jaundice com- 
pared with donors with history jaundice (highest value—convalescing). 
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HISTORY JAUNDICE 
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Fig. Histograms results from 1316 male donors (age 18-22 years) with history 
jaundice compared with donors with history jaundice. 


patients who contracted suspected homologous serum hepatitis 
after transfusion could traced back donations blood given 
from any the individuals who had recorded raised bilirubin 
value, although many the donations were given immediately prior 
the finding bilirubin value greater than 1.5 mg. Our practice 
has been not issue blood for transfusion the bilirubin value the 
time donation was greater than 1.5 mg./100 ml. stress that the 
investigation not complete and anticipate that 20-year follow-up 
least will necessary before the significance multiple high 
values can interpreted. 


DISCUSSION 
Numerous attempts have been made determine the normal serum 
bilirubin value man. While was recognized that there had been 
claims variations due age, sex, exercise, fasting, and intake 
food (10) some basic level had fixed which accept reject 
blood donation. The histograms indicate that levels about 1.5 mg. 
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per 100 ml. might looked with suspicion, and this was accord- 
ingly taken tentative upper limit normal. Above this figure 
donors were not accepted, but were investigated periodically fol- 
low their bilirubin level for indications developing jaundice. was 
then noted however, that these donors with high values were almost 
exclusively male. With (10) did not consider that sex had influence 
the serum bilirubin levels, though his own values (11) (in mg. per 
100 ml.) average 0.71 for men, 0.69 for women; Vahlquist’s (12) aver- 
age 0.82 for men, 0.63 for women; Welin’s (13) average 0.50 for men, 
0.46 for women; Alwall al. (14) reported average 0.56 for 
men, 0.50 for women. Josephson and Dahlberg (15) give higher fig- 
ures for men and women, but their results are surprisingly high and 
would appear contain error suggested With 
(10). 

There the possibility that some the donors with high bilirubin 
values represent cases hyperbilirubin- 
Hult (16) considers that cases which this condition 
ascribed are fact suffering from post hepatic states following mani- 
fest latent viral hepatitis. With (10) regards this possibility 
for the majority cases but also considers that genuine cases 
hereditary hyperbilirubinemia, though rare, occur. 
course would possible for several members the same family, 
particularly living together during hepatitis left 
with mild liver dysfunction, though would strange that the males 
were affected more than the females. cannot exclude, course, 
the possibility familial incidence least some the cases, 
e.g. those which value above 1.5 mg. was recorded several times. 
Further, feel there are many who had infectious hepatitis without 
significant clinical symptoms and without jaundice. Some these 
illnesses may have been mild that the sufferers did not consider 
necessary seek medical attention. even more disappointing 
that only two cases infectious hepatitis with jaundice had pro- 
dromal bilirubin value greater than 1.5 mg. will continue ob- 
serve individuals with high values, employing clinical tests liver 
function and investigating the possibility erythrocyte abnormali- 
ties. 

Somewhat similar results ours were obtained David (17) and 
extended Weiss (18) the Ziirich Tranfusion Centre the Swiss 
Red Cross. They used the method Jendrassik and (19) which 
would expected give results more comparable ours than those 
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obtained with most other technics. Weiss examined 150 donors with 
values above 1.5 mg. per 100 ml. whom per cent were women, 
value higher than ours, but the same order magnitude when com- 
pared with the sex ratios the donor panels. The difference the 
male and female values would therefore appear be, like the raised 
values generally, not local phenomenon. 


SUMMARY 


The technic Powell (3) for the estimation serum bilirubin has 
been modified reading the optical density the solutions shortly 
after mixing the reagents and using standard based more ap- 
propriate solution crystalline bilirubin pigment-free serum. 

Seven specimens bilirubin were examined spectrophotometric- 
ally the disproportionality the millimolar extinction coefficients 
453 for the free-bilirubin and 532 for the azobilirubin com- 
plex indicated the presence unreactive yellow pigment. 

The destructive effect sunlight solutions bilirubin, noted 
the literature, was confirmed, hence all estimations were done without 
delay exposure light for any length time. The results ob- 
tained apparently healthy blood donors, detect possible carriers 
homologous serum hepatitis, revealed definite correlation be- 
tween previous history jaundice and increased serum bilirubin 
values, but precautionary measure individuals with values above 
1.5 mg. per 100 ml. were not donors. 

When 200 random values were plotted, the distribution curves gave 
value higher for males than females. Furthermore, 108 donors 
(among the 25,000 screened) had bilirubin values greater than 1.5 mg. 
per 100 ml. The eleven females the group did not maintain high 
values, while males recorded high values more than one occasion, 
some consistently. 

significant correlation was found between high bilirubin values 
and previous history jaundice, nor were any cases posttrans- 
fusion hepatitis traced these donors. Somewhat arbitrarily, 1.5 
mg. per 100 ml. was chosen the upper limit normal. 
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Test-Tube Extraction Method for the Micro- 
Determination Urinary 17-Ketosteroids 


Kingsley and Gloria Getchell 


SIMPLE, RAPID TEST-TUBE EXTRACTION TECHNIC for the determination 
urinary 17-ketosteroids has been developed our laboratories. 
complete urinary 17-ketosteroid determination was carried out 
glass stoppered photometer cuvet combining this extraction tech- 
nic with colorimetric method. 

Three colorimetric methods, Zimmermann (1), (2), Pineus (3), and 
Cohen and Kaluszyner (4) were compared using the test tube extrac- 
tion modification the extraction technic Drekter al. 
(5) was used which choloroform was substituted for ether. 

The colorimetric method (3) not popular that 
Zimmermann the latter’s modification Callow al. (6) for the 
determination 17-ketosteroids. This unfortunate because the 
many difficulties which have been experienced with the colorimetric 
Zimmermann reaction (7) such as; nonspecificity, sensitivity the 
concentration reagents, slow color development, instability re- 
agents, nonreproducibility, light and temperature sensitivity, use 
color corrections, are avoided use the Pincus reaction (3). 
objectionable defect the Pincus reaction the development 
weak color with dehydroisoandrosterone. However, this keto- 
steroid, normally constitutes about per cent less the urinary 
17-ketosteroids. The recently proposed 17-ketosteroid method 
Cohen and Kaluszyner (4) which acid sub- 
stituted for m-dinitrobenzene gives results, which according data 
obtained these authors represent more accurately the true content 
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17-ketosteroids urine than modifications the Zimmermann 
method such the Nathanson-Wilson (8) and Callow al. (6) 
methods. 5,-Dinitrobenzoic acid more stable, gives lower blanks, 
and develops about the same color densities with both androsterone 
and dehydroisoandrosterone. 

MODIFIED PINCUS METHOD 

REAGENTS 

Acetic anydride, reagent grade. 

Acetic acid-anhydride reagent. Add ml. acetic anhydride 
ml. glacial acetic acid. Make fresh shortly before use. 

Glacial acetic acid. Reagent grade 99.8 per cent. 

Chloroform. Reagent grade. 

HCl, Reagent grade. 

per cent NaOH. 

Antimony trichloride Use only commercial reagents packed 
brown glass-stoppered bottles. 

Antimony trichloride-acetic acid-Anhydride reagent. Add 3.8 Gm. 
SbCls ml. acetic acid-anhydride reagent. Weigh quickly 
excess the required amount (for number tests performed) 
SbCls into weighing bottle with ground-glass stopper and add 
acetic acid anhydride reagent ratio ml. each 3.8 Gm. 
SbCls weighed out. Prepare fresh before use. Warm steam bath 
with occasional shaking until clear (about minutes required). 

Androsterone standard (Mann Research Labs. Inc., 136 Liberty 
Street, New York New York). Dissolve mg. androsterone 
absolute and dilute 100 ml. and store this temper- 
ature. 

STANDARDIZATION 

Add 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0 ml. androsterone 
standard with microburet standard cuvets and dilute ml. with 
saline. Continue the ketosteroid determination directed under 
PROCEDURE for ml. urine. Plote the the standards against 
their equivalent concentration per liter semilog paper. Make table 
from the standardization curve convert miligrams per liter. 


CALCULATION 
Concentration total 17-ketosteroids (mg./24 hrs.) 38.8 (2-log 
per cent 24-hr. urine vol. 


1000 
38.8 for Junior Coleman #6, cuvets. 
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Table ANDROSTERONE ADDED URINE THE TEST-TUBE EXTRACTION 
THE Pincus CoLORIMETRIC METHOD 


Androsterone 
Tube no. present (mg.) Mg. added Mg. recovered % Recovery 

0.078 0.02 0.096 
2 0.078 0.03 0.110 102 
3 0.057 0.10 0.155 99 
4 0.057 0.10 0.155 99 
5 0.103 0.02 0.129 105 
6 0.103 0.03 0.138 103 
7 0.038 0.10 0.124 90 


0.038 0.15 0.174 


PROCEDURE 


Collect 24-hour urine dark bottle with ml. cone. 
preservative and keep refrigerator until Place ml. 
urine and 1.5 ml. HCl ml. ground-glass-stoppered #13, 
Pyrex colorimeter tube (160 mm.). Add ml. saline and 1.5 
ml. HCl similar tube for blank determination. Heat tubes 
water bath 80° (temperature hydrolysate) for minutes. 
Cool, add ml. chloroform each tube, stopper, and shake vigor- 
ously for seconds. Draw off aqueous layer with suction tube. Add 
2.5 ml. per cent NaOH and shake vigorously seconds. Siphon 
off with suction tube alkaline aqueous layer and add ml. distilled 
water. Shake vigorously for seconds. Syphon off aqueous layer. 
Extract twice with ml. distilled water for seconds until wash 
neutral (pH 7). Add one glass bead each tube and evaporate 
dryness 80° water bath. Add 0.4 ml. antimony trichloride- 
acetic acid-anydride-reagent and mix. Stopper tube, place boiling 
water bath and mix thoroughly after standing one minute. Keep 
tube boiling water bath for minutes. Cool the tube room 
temperature and add ml. glacial acetic acid. Mix and let stand 
minutes and read the photometer against blank set 100 per 
cent and 615 light transmittance. The color produced fairly 
stable between and minutes after start color development. 


EXPERIMENTAL 


Good recoveries were obtained with androsterone added both 
saline and urine, the modified Pincus method shown Table 
recovery 100 per cent was obtained with mixed standards con- 


117-ketosteroids are stable for several days under these conditions. 
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taining ratio per cent androsterone per cent dehydro- 
isoandrosterone, while per cent dehydroisoandrosterone was re- 
covered standards containing equal amounts these two steroids. 
The same extraction method described was used preparing urine 
specimens for comparing the Pincus, the Drekter (5), and the Cohen 
and Kaluszyner (4) colorimetric methods shown the data Fig. 
determine the optimum concentration use for hydroly- 
sis. Apparently ratio 1.5 ml. cone. for each ml. urine 
optimum for each the methods. The data Table represent 
comparison the values 17-ketosteroids obtained the different 
methods several 24-hour urines. The same test tube hydrolysis 
and extraction technics described for the method reported were 
used all the methods compared. The method Cohen and 
Kaluszyner (4) was slightly modified for color development 
follows: 

hydrolyzed, dried, purified urine extract prepared from ml. 

urine, add: 
0.2 ml. methanol and dissolve. 
0.2 ml. per cent acid methanol. 


re) I. 
S 
15 


ML. HC! 


Fig. Determination milliliters cone. HCl per ml. urine for optimum hydroly- 
sis urinary 17-ketosteroids. Curve Drekter method, androsterone; Curve Asher- 
Kaluszyner method dehydroisoandrosterone acetate; Curve modified Pincus, method 
androsterone; Curve Drekter method, dehydroisoandrosterone acetate; Curve 
Asher-Kaluszyner method, androsterone 
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COMPARISON THREE COLORIMETRIC METHODS FOR THE DETERMINATION 


628 
Table 
Pincus (Modified) 
Urine Spec. 
No. Androsterone 
(mg./24-hr.) 
5.7 
13.4 
19.4 
17.4 
25.6 
15.6 
24.0 
10.5 
5.9 
5.5 
8.9 
13.1 
19.4 
13.0 
15.4 
15.9 
14.8 
13.4 
11.0 
8.9 
10.3 
9.8 
8.1 
8.1 
8.2 
11.8 
9.8 
27.0 
10.8 
11.8 
6.6 
12.3 


Urinary 


Cohen-Kaluszyner (4) 


Drekter (5) 


Dehydrosiso- Dehydroiso- 
androsterone Androsterone androsterone Androsterone 
(mg./24-hr.) (mg./24-hr.) (mg./24-hr.) (mg./24-hr.) 
7.6 7.0 6.7 3.8 
13.3 12.1 17.2 9.4 
20.8 19.0 28.6 15.7 
19.0 17.3 26.4 14.6 
24.0 22.0 31.8 17.6 
13.5 12.4 21.8 12.0 
22.5 20.8 31.0 17.1 
11.0 10.0 35.0 18.8 
5.7 5.2 6.7 4.2 
3.8 3.5 6.8 3.6 
11.8 10.7 26.0 14.3 
11.4 10.4 16.1 9.2 
17.2 15.6 24.0 13.1 
13.4 12.2 22.0 12.2 
17.8 16.2 28.0 15.4 
18.0 16.4 20.4 
14.8 13.5 18.7 10.3 
18.9 15.8 25.0 13. 
8.7 13.5 7.5 
11.0 10.0 16.9 9.4 
7.3 6.6 10.5 6.0 
8.3 7.5 12.9 7.5 
8.9 8.1 8.0 4.4 
5.0 4.6 7.0 3.9 
9.4 8.5 12.1 6.8 
16.2 14.7 25.0 14.0 
12.5 11.3 15.1 8.0 
22.0 20.0 25.0 14.0 
9.5 8.5 11.0 6.2 
9.1 8.2 13.6 
6.6 5.9 5.8 3.3 
10.6 8.7 16.3 7.9 
8.3 


| 
7.9 
6.6 6.6 5.7 15.5 7.6 
12.2 16.3 13.7 28.2 11.8 
12.0 16.2 13.6 25.2 12.2 
2.2 2.9 2.3 5.0 2.4 
17.0 16.7 13.5 29.5 13.9 
15.4 10.5 8.9 26.6 13.0 
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0.2 ml. KOH, mix, let stand for hour 25° the dark. 


Add ml. per cent methanol, mix, let stand minutes and 
read 550 


The data Table indicate that excellent agreement obtained 
between the modified and the Cohen-Kaluszyner (4) methods 
when standardized with androsterone. Only slightly higher values 
are obtained the latter method when dehydroisoandrosterone was 
used standard. Erratic results, compared the other methods, 
were obtained the Drekter (5) modification the Zimmermann 
method, the values ranging from over 100 per cent higher when 
measured dehydroisandrosterone compared androsterone 
standardization. The values obtained the androsterone standard- 
ization this method also not agree well with those obtained 
the modified Cohen-Kaluszyner (4) methods. Most the 
values are higher but few are lower. 

The standardization curves for the different methods are shown 
Fig. 


TRANSMITTANCE 


MILLIGRAMS PER LITER 


Fig. Standardization curves the urinary 17-ketosteroid methods compared this 
study. Curve Drekter (5), Cohen and Kaluszyner (4) dehydroisoandrosterone and dehy- 
droisoandrosterone acetate; Curve Cohen and Kaluszyner (4), androsterone; Curve 
Modified androsterone; Curve Drekter (5), androsterone. 
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SUMMARY 
rapid, simple, reproducible, test-tube extraction technic requir- 
ing less than minutes for the micro-determination urinary 
ketosteroids has been presented. Experimental data indicate that 
the extraction technic may applied the Pincus, Zimmermann, 
Cohen-Kaluszyner colorimetric methods. 
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Practical Evaluation Acid-Base Balance 


Herbert Jacobi, Anthony Barak, and Meyer Beber 


THE EVALUATION acid-base balance should made from 
the determination content and arterial plasma. Obtain- 
ing arterial blood not, however, routine clinical procedure. Hence, 
next order preference the performance these two determi- 
nations plasma arterialized blood which may easily obtained 
soaking the arm the subject water bath 40° for minutes 
and then drawing blood from the antecubital vein (1). This proce- 
dure, however, not used most clinical laboratories. Instead, quite 
satisfactorily, venous blood used, and plasma content and 
are determined. Frequently, the determination content per- 
formed alone and yields valuable information. 


Unfortunately, many hospital laboratories still employ the deter- 
mination combining power. This determination was developed 
Van Slyke and Cullen 1917 (2). 1920, Stadie and Van Slyke 
recommended that the determination content should used 
place the determination combining power (3). This recom- 
mendation was confirmed 1932 Quantitative Clinical Chemistry, 
Peters and Van Slyke (4), the authors pointing out that their 
laboratories the combining power procedure had not been used 
for some years. Nevertheless, this determination remains wide- 
spread use. 

There are strong practical and theoretical objections the deter- 
mination combining power. Because involves equilibra- 
tion with air containing partial pressure mm., tech- 
nically more difficult than the determination content. From the 
standpoint the physician, poor measure the vivo 
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bonate concentration plasma since may either higher lower 
and may differ substantially from it; whereas the content will in- 
variably only slightly higher. The purpose this report show 
the relationship between vivo plasma bicarbonate concentration 
and combining power the four types acid-base balance devia- 
tions. 

METHODS 

The determination COz combining power was performed the 
method Van Slyke and Cullen (2) and content the method 
Van Slyke and Stadie (5). Blood was measured 37° 
means Beckman glass electrode assembly. Bicarbonate concen- 
tration was calculated from and content means the 
Henderson-Hasselbalch equation employing 6.10. 

Venous blood was collected anaerobically and plasma obtained from 
the method Davenport (1). The sample blood withdrawn 
was large enough permit duplicate determinations each pH, CO: 
combining power, and content. 

Patients with various types acid-base balance disturbances em- 
ployed this study were hospitalized either University Hospital 
the local county hospital Omaha, Nebraska. Respiratory alka- 
losis was produced experimentally normal subjects who underwent 
breathing for 15-minute period. 


RESULTS AND DISCUSSION 

Table presents the results obtained with group normal 
individuals. each case, apparent that the difference between 
the COz combining power and vivo bicarbonate concentration 
greater than the corresponding difference for content. The rea- 
son for this becomes apparent when the definition combining 
power considered. combining power the concentration 
bicarbonate plasma after has been equilibrated 20° with air 
equilibration, the plasma concentration dissolved raised con- 
siderably above the normal concentration because the solubility 
20° 1.6 times great 38°. The equilibrium points 
reactions and (b) below are, accordingly, shifted the right, 
yielding bicarbonate concentration plasma significantly greater 

than that which existed vivo: 
(a) 


protein 
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CONCENTRATION NORMAL INDIVIDUALS 


Volumes per cent 
COz content COz combining 
COz In vivo CO2 combining minus in power minus in 
1 7.37 55.4 52.6 58.8 +2.8 +6.2 
2 7.32 68.8 64.9 69.1 +3.9 +4.2 
7.36 64.4 61.0 65.3 +3.4 +4.3 
4 7.35 59.0 55.9 61.6 +3.1 +5.7 
5 7.40 63.5 60.5 65.3 +3.0 +4.8 
6 7.46 61.9 59.3 64.3 +2.6 +5 
7 7.40 57.5 54.8 59.8 +2.7 +5.0 
8 7.30 64.8 60.9 65.5 +3.9 +4.6 
7.31 64.6 60.8 66.4 43.8 
10 7.32 62.9 59.3 63.6 +3.6 +4.3 


The difference between content and vivo bicarbonate concen- 
tration, the other hand, equals the concentration dissolved 

respiratory alkalosis, the between combining 
power and vivo bicarbonate concentration even greater than ob- 
served for normal plasma. From Table apparent that for each 
subject the difference between combining power and bicarbonate 
concentration greater after hyperventilation. This result 
anticipated since hyperventilation the concentration dissolved 
ing from the equilibration the determination combining 
power will, therefore, greater than when normal plasma equili- 
brated, thus allowing for greater increment bicarbonate reac- 
tions (a) and (b) are shifted the right. 

respiratory acidosis the plasma concentration dissolved 
above normal, would expected that the combining 
power could less than, equal to, even slightly greater than the 
vivo bicarbonate concentration, depending upon the severity the 
respiratory acidosis (Table 3). For severe case respiratory 
acidosis, the equilibration the combining power procedure 
would result decreased plasma concentration dissolved 
Hence, the equilibrium points reactions (a) and (b) would 
shifted the left, resulting new bicarbonate concentration which 
less than the vivo bicarbonate concentration. The combin- 
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Table CO, CO, ConTENT PLASMA BICARBONATE 
CONCENTRATION RESPITORY ALKALOSIS 


Volumes per cent 


COz content CO2 combining 
Subject pH Invivo CO.2combining minus in power minus in 
content [HCO0;-] power vivo [HCO;-] vivo [HCO0;-] 


Before hyper- 


ventilation 7.30 64.8 60.9 65.5 +3. 

After min. 

hyperventi- 

lation 7.67 46.6 54.1 +1.3 +-8.8 

Before hyper- 

ventilation 64.6 60.8 66.4 +3.8 +5.6 

After min. 

hyperventi- 

lation 7.6 50.2 48.8 57.9 +1.4 

Before hyper- 

ventilation 7.32 62.9 59.3 63.6 +3.6 

After min. 

hyperventi- 

lation 7.50 56.0 53.8 64.5 +2.2 +10.7 

Before hyper- 

ventilation 7.34 66.8 63.2 65.5 +3.6 

After min. 

hyperventi- 

lation 7.54 53.3 51.4 59.5 +1.9 +8.1 

Before hyper- 

ventilation 7.35 65.6 62.2 67.3 +3.4 
5 

After min. 

hyperventi- 


lation 7.60 57.0 55.2 63.6 +1.8 +8.4 


ing power, accordingly, this situation would less than the vivo 
bicarbonate concentration. 

If, the other hand, the respiratory acidosis were mild, such that 
the concentration dissolved were less than that produced after 
equilibration, the combining power would slightly greater than 
the vivo bicarbonate concentration. the plasma concentration 
dissolved respiratory acidosis should happen equal that ob- 
tained equilibration, the combining power and vivo bicar- 
bonate concentration would equal. 

metabolic alkalosis, since the plasma concentration dissolved 
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increased the compensatory depression respiration, the 
relationship combining power vivo bicarbonate concen- 
tration the same respiratory acidosis (Table 4). 

metabolic acidosis, since the plasma concentration dissolved 
decreased the compensatory increase rate and/or depth 
respiration, the relationship combining power vivo 
bicarbonate concentration should the same respiratory alka- 
losis. From Table apparent that combining power meta- 
bolic acidosis frequently greater than the vivo bicarbonate con- 
centration would anticipated from the theoretical considerations 
reviewed above for respiratory alkalosis. However, occasionally, 
observed negative difference between combining power and 
vivo bicarbonate concentration. Since these negative differences 
not appear stem from coexisting respiratory acidosis, further 
work will necessary adequately explain them. 

apparent from this study that the combining power bears 


Table CO, AND CO, PLASMA BICARBONATE 
CONCENTRATION RESPIRATORY ACIDOSIS 


Volumes per cent 


CO. content CO, combining 

COz In vivo COz combining minus in power minus in 

Subject pH content [HC0;-] power vivo [HCO;-] vivo [HCO;-] 
7.34 88.2 83.4 76.8 +4.8 6.6 
7.37 95.6 90.7 84.3 +4.9 
7.25 72.5 67.7 62.6 +4.8 5.1 
7.32 76.3 71.9 60.7 —11.2 
7.22 73.4 68.3 57.9 +5.1 —10.4 
7.20 72.5 67.2 56.0 +5.3 —11.2 
7.30 74.0 69.6 49.4 —20.2 
7.50 94.1 90.5 89.0 +3.6 


CONCENTRATION METABOLIC ALKALOSIS 


Volumes per cent 


COz content COz combining 
002 In vivo CO, combining minus in power minus in 
Subject pH content [HC0;-] power vivo [HCO;-] vivo [HCO;-] 
1 7.43 72.4 69.1 60.7 +3.3 — 84 
2 7.45 70.2 67.3 57.6 +2.9 — 9.7 
3 7.52 121.3 116.9 90.5 +44 —26.4 
4 7.49 122.6 117.8 99.1 +4.8 —18.7 
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CONCENTRATION METABOLIC ACIDOSIS 


Volumes per cent 


COz content combining 

COs In vivo CO. combining minus in power minus in 

Subject pH content [HCO;-] power vivo [HCO;-] vivo [HCO;-| 
7.30 42.6 40.0 43.8 +2.6 3.8 
7.31 39.8 37.5 42.8 42.3 5.3 
7.27 43.6 40.9 39.0 2.7 
7.25 50.6 47.2 46.6 +3.4 0.6 
5 7.22 49.6 46.1 40.9 +3.5 — 5.2 
7.24 40.3 37.6 35.3 +2.7 2.3 
7.26 38.5 36.0 31.9 +2.5 
8 6.90 5.5 4.7 19.2 +0.8 +14.5 
9 7.30 44.4 41.8 46.6 +2.6 + 4.8 


variable relationship the vivo bicarbonate concentration, being 
greater than, less than, equal the vivo bicarbonate concentra- 
tion depending upon the type and magnitude acid-base balance 
deviation. The discrepancy may great mislead the physi- 
cian regarding the severity the acid-base distortion. For example, 
cases and metabolic alkalosis (Table 4), where the com- 
bining powers were 90.5 and 99.1 yolumes per cent corresponding 
vivo bicarbonate concentrations 116.9 and 117.8 volumes per 
cent, respectively, the physician would given false sense secu- 
rity regarding the magnitude the metabolic alkalosis from con- 
sideration the combining power. 

content, however, bears essentially constant relationship 
the vivo bicarbonate concentration. will invariably slightly 
higher, the magnitude the small difference depending the type 
and severity acid-base balance deviation. the basis this 
parallelism, the determination content preferred over 
the determination combining power the assessment 
acid-base disturbance. 

There are other cogent reasons for this preference. the 
tion with nomogram ascertain bicarbonate concentration and 
the partial pressure This useful information cannot de- 
rived from knowledge and combining power. The 
combining power, moreover, since may deviate considerably from 
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the vivo bicarbonate concentration, cannot used diagrams 
showing the relationship bicarbonate concentration other plasma 
ions such sodium chloride. These considerations, together with 
the fact the greater technical simplicity the determination 
content, should recommend the abandonment the determination 
combining power. 


SUMMARY 


The COz combining power bears variable relationship the 
vivo plasma bicarbonate concentration, depending upon the type and 
severity acid-base distortion. respiratory alkalosis and meta- 
bolic acidosis the combining power will usually greater than 
the vivo plasma bicarbonate whereas, respiratory 
acidosis and metabolic alkalosis the combining power will usually 
less. content, the other hand, will always parallel the 
vivo plasma bicarbonate concentration quite closely, being only slight- 
greater. These facts, together with other considerations which are 
discussed, recommend the abandonment the determination 
combining power. 
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Determination Sulfobromophthalein Serum 


David Seligson, Jean Marino, and Elizabeth Dodson 


THE INTRODUCTION sulfobromophthalein (BSP) test 
for liver function, (1) has gained wide acceptance and con- 
sidered (2) the most reliable single test for evaluating liver function. 
BSP extraction the liver has also been used measure hepatic 
blood flow. 


Measurement BSP water solution relatively simple that 
the compound dye, purple alkali, and colorless acid. The 
difference intensity color when changed from alkaline 
acid proportional concentration. serum, the presence 
turbidity, bilirubin, hemoglobin interferes with the analysis be- 
cause these factors change absorbance with sharp changes and 
are falsely read BSP. Gaebler (3) made corrections for these 
factors reading optical densities 580 and 620 and applying 
Reinhold (4) made readings 420, 580, and 660 
correct for hemolysis, jaundice, and turbidity. The method 
described reduces the number colorimetric readings single 
wavelength. eliminates interference from the above factors 
minimizing the change the minimum required for the color 
measurement BSP. Furthermore, the effect protein-binding 
BSP eliminated adding large excess anions the re- 
action mixture. 


APPARATUS 


Photometer. For analytical work, measurements were made 
Bausch and Lomb monochromatic colorimeter using 575 inter- 
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ference filter and mm. test tube cuvet. The latter requires 
minimum 4.0 ml. colored solution. Adaptations smaller 
larger cuvets other photometers can made readily. Spectral- 
absorbance curves were obtained the Beckman Spectrophoto- 
meter. 


REAGENTS 

BSP standard, 10.0 mg. per 100 ml. This solution equivalent 
the 100 per cent retention standard for the mg. per kilo test dose 
BSP (5). Pure BSP can obtained from Hynson, Westcott and 
Dunning Baltimore ‘‘Bromsulphalein.’’ Their test solution 
which readily available, contains 50.0 mg. per ml. diluted 
make the 10.0 mg. per 100 ml. standard. personal communi- 
cation from Dr. John Brewer indicates that this test solution varies 
from 102 per cent the stated value and is, therefore suitable 
for standarization the BSP method). 

Alkaline buffer 10.6-10.7. Dissolve 12.2 Gm. 
1.77 Gm. and 3.20 Gm. sodium p-toluenesulfon- 
ate and make 500 ml. with water. Adjust 10.6 10.7 with 

distilled water and diluted 250 ml. 


PROCEDURE 


Place 0.50 ml. serum into test tube cuvet and add 3.5 ml. 
alkaline buffer. Mix gently and read the photometer near 
580 using water reference. Add 0.10 ml. acid reagent. Mix 
gently and read again. Proceed the next sample. Determinations 
can made 0.1 ml. serum using proportionally less the re- 
agents and reading micro cuvets. this laboratory 0.1 ml. serum, 
0.7 ml. buffer and 0.02 ml. acid reagent was read em. micro cuvet 

Calculation based the 10.0 mg. per 100 ml. 100 per cent re- 
tention standard put through the method described. 

mg. BSP per 100 ml. serum mg. per 100 ml. standard 


optical density standard 
optical density serum. 
Per cent retention (for mg. per kilo dose) 
Per cent retention standard optical density serum 


optical density standard 
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The calculation retention for the mg. per kilo dose can made 
similar adjustments standards. the rate disappearance 
dye and per cent retention desired, the formula Nadeau (6) may 
used since retention proportional concentration. 


where the velocity constant 


the per cent retention time minutes. 
the per cent retention time minutes. 


STUDY THE METHOD 


order determine the dissociation curve BSP, ml. 0.5 
mg. per cent solution 0.01M were placed in. in. 
shell vial and then placed into photometer that absorbance 580 
could measured. Small increments NaOH were added 
the reaction mixture from Scholander microburet. Absorbance was 
measured with each change pH. The data obtained plotted 
Fig. The for the dye 8.8 and per cent color obtained 
between 7.4 and 10.4. For purposes analysis these limits 
were used the determination BSP order attain maximum 
color with minimum change. Table shows the range achieved 
this method compared the methods Rosenthal (7), Gaebler 
(3), and Reinhold (4). 

series optical density measurements was made serums 
which contained BSP, but which were clear, hemolyzed, jaundiced, 
turbid order ascertain the effect changes optical 


100 


PER CENT COLOR 


Fig. Dissociation BSP. 
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Table CHANGES BSP MEASUREMENTS Four METHODS 


Method No. Mean 

Reinhold 8.31 0.34 
Serum 11.82 0.18 
3.52 

Gaebler Serum* 8.31 0.34 
Serum NaOH 11.87 0.12 
3.57 

Rosenthal Serum NaOH 10.86 0.07 
Serum HCl 6.52 0.10 
4.34 0.12 

Proposed Serum alkaline buffer 10.48 0.16 
Neutral mixture 7.12 0.14 
3.36 0.16 


*Data were obtained from serums open air 2-4 hours after clotting. These high 
values were not caused hydrolysis urea. pH’s were checked against buffer standards 


density. The data shown Table indicate that greater optical den- 
sity changes (calculated per cent retention) occur the Rosenthal 
(7), Gaebler (3), and Reinhold (4) methods where changes are 
uncontrolled (see Table 1). These changes introduce errors the 
analysis which Gaebler and Reinhold (3, correct factors. The 
proposed method shows less interference when changes are con- 
trolled. 

was observed that the hue the BSP 10.3 was purple but 
became more pink when albumin was present. Figure demonstrates 


Table CHANGES RECORDED BSP CLEAR, HEMOLYZED, JAUNDICED, 
AND SERUM FREE BSP ORDER DEMONSTRATE THE EFFECT INTERFERING 
FACTORS 


Per cent retention 


Reinhold Gaebler Proposed 
Condition of serum No. Mean Range Mean Range Mean Range 
Clear 0.87 0.0-2.3 1.08 0.0-2.5 0.7 0.0-2.0 
Hemolyzed* 2.6 1.3-6.7 3.4 1.6-7.0 1.5 0.3-4.0 
(—) 1.6-3.8 1.4 0.3-5.5 0.4 0-2.5 
3.9 (—) 3.6-4.1 2.9 1.6-4.2 0.7 0.2-1.2 
Bilirubin Std.* 1.6 (—) 1.4-(—)1.8 1.3 0.0 0.0 
Hemoglobin 1.6 (—) 0.5-2.7 1.6 0.3-3.0 0.0 0.0 


138 mg. per 100 ml. hemoglobin measurement. mg. per 100 ml. bilirubin 
measurement. turbid. and mg. per 100 ml. bilirubin. and 137 per 100 
hemoglobin. 
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the spectral-absorbance curve BSP 10.3 without and with 
albumin. The maximum absorption occurs 580 the absence 
serum and 594 its presence. Furthermore, there was less ab- 
sorbance the latter case. When albumin solutions simulating serum 
samples were put through the analytical procedure, and where 
toluenesulfonate was omitted from the alkaline buffer, loss opti- 
cal density was observed with increasing amounts albumin (see 
Figs. and 3). 

order avoid this protein effect which could troublesome 
since serum proteins vary widely liver disease, strong anion, 
p-toluenesulfonate, was added the buffer. The albumin serum 
approximately 0.6 micromol per ml. the reaction mixture this 
method 0.07 per ml. The BSP 100 per cent retention 0.12 
serum 0.015 per ml. the reaction mixture. Albu- 
min normal serum times the molar concentration achieved 
BSP 100 per cent retention. p-Toluenesulfonate added the 
procedure reaches per ml. the final reaction mixture, which 
400 times the molar concentration the albumin which would 


OPTICAL DENSITY 


560 580 600 
WAVE LENGTH 
Fig. Spectral-absorbance curve BSP 10.3 with and without albumin. Black 
dots BSP; open squares BSP albumin PTSA; open circles BSP albumin. 


0.5 
Q 
: 
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0.4 


PER CENT ALBUMIN SAMPLE 
Fig. Effect albumin optical density BSP serum. The abscissa represents 
Gm. per cent albumin! solution containing BSP (25 per cent retention) which was 
run hypothetical serum (0.5 ml. albumin solution plus 3.5 ml. alkaline buffer). 


OPTICAL DENSITY 


present the serum sample, and 900 times the BSP. When p-toluene- 
sulfonate present, the serum effect the spectral absorbance curve 
almost disappears shown Fig. The suppression optical den- 
sity also disappears. The sample serum containing BSP measured 
with alkaline buffer free p-toluenesulfonate gives per cent the 
optical density obtained with equal amounts BSP water 
serum shown Fig. The standard curves obtained with serum 
BSP show the same difference (89 per cent) between those with and 
those without p-toluenesulfonate. 

Comparison the proposed method with the method Reinhold 
(4)? shown Table The results are similar except for relative 
discrepancies the lower concentrations and where marked hemoly- 
sis occurs. 


DISCUSSION 


The measurement the simple dye BSP the presence al- 
bumin, bilirubin, hemoglobin, and turbidity can difficult. Since 
measurements are most often made serum, albumin always pres- 
ent, more less. liver disease the albumin may vary from 0.5 
5.0 Gm. per 100 ml. serum. When turbidity present, usually due 
lipoproteins and lipids, some clearing may achieved high 
such when NaOH (3, used for alkalinization. When 
acidification low with HCl (7) occurs, the turbidity may recur 
and actually more than that originally present the serum sample. 


serum albumin provided the American Red Cross for therapeutic use. 

2Data provided Dr. John Reinhold the Pepper Laboratory the University 
Pennsylvania. 

should noted that hemoglobin, serum which slowly becomes more alkaline, could 
change sufficiently that hemoglobin corrections? made for freshly drawn serum might 
not apply serum which aged during transfer between laboratories. 


| 
| 
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Table VALUES BSP RETENTION OBTAINED REINHOLD AND 
PROPOSED METHOD 


Per cent retention Per cent retention 
Case Reinhold2 Proposed R. — P. 
1.0 0.0 0.0 
4.0 0.8 3.2 
4.0 1.6 2.4 
5.0 5.7 —0.7 
6.0 6.5 —0.5 
6.0 4.8 1.2 
6.0 4.8 1.2 
6.0 5.5 0.5 
7.0 4.0 3.0 
7.0 
8.0 3.5 4.5 
8.0 5.7 2.3 
9.0 6.3 2.7 
10.0 7.2 2.8 
12.0 10.3 
15.0 9.5 
15.0 12.2 2.8 
15.0 14.8 0.2 
16.0 12.3 3.7 
21.0 17.7 3.3 
22.0 8.3 13.7 
27.0 26.2 0.8 
31.0 28.6 2.4 
45.0 2.0 
48.0 42.6 5.4 
69.0 70.8 —1.8 


Badly hemolyzed. See text. 


This problem accentuated delaying readings between alkaline 
and acid reaction mixtures. Since BSP measured wavelength 
(580 near where turbidity changes are measured, interference 
not easily eliminated. The net effect turbidity change from alkali 
acid would give falsely low BSP measurement. Hemoglobin 
present serum resulting from hemolysis converted alkali 
alkaline hematin. Over broad range causes changes depend- 
ing upon time exposure which can lead errors. Bilirubin changes 
absorbance slightly between high and low that jaundiced 
serums yield absorbance shifts with change pH. 

the proposed method the shift between 10.4 and 7.1. Over 
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this range there appears little absorbance change due 
turbidity, jaundice, hemolysis. Furthermore, the presence 
amount p-toluenesulfonate albumin effect noted. When 
measurements are made described the effects are essentially elimi- 
nated. Control these factors favorably affect the BSP 
measurement and reduce artifacts. 

series serums were analyzed the proposed method and 
the method Reinhold (4). The latter Gaebler’s method with 
third correction factor for The proposed method ob- 
tained lower values the low range where normal retentions 
This may due less artifactual although these read- 
ings are easily reproduced this method. Furthermore, shown 
above, serums with BSP, even though hemolyzed, icteric, turbid, 
not give false readings. 

Speed achieved since corrections for interfering substances 
need made and readings two three wavelengths need 
made. Specificity appears increased controlling pH. 

The effects albumin, shown Figs. and are negated 
the anion p-toluenesulfonate when added large amounts. as- 
sumed that albumin binds BSP and this binding prevented the 
presence the p-toluenesulfonate. 


SUMMARY 
method for the determination BSP presented which elimi- 
nates errors due protein-binding with albumin and artifacts due 
bilirubin, hemoglobin, and turbidity. Measurements two three 
wavelengths are thereby reduced measurement one wavelength. 
The method while simplified appears accurate, particularly 
the low ranges. 
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Determination Ketone Bodies Blood and 
Urine Means Vanillin Alkaline Medium 


Victor Levine and Michael Taterka 


PREVIOUS COMMUNICATION (1) have reported that vanillin 
reacts with large number organic compounds with carbonyl 
group, with aldehydes, and particularly with ketones, diketones, 
and ketonic acids produce yellowish, yellowish-red color com- 
plexes. Because its wide reactivity the vanillin-alkali reagent can- 
not used for any specific carbonyl compound unless first sepa- 
rated extraction with solvents, precipitation, chroma- 
tography, electrophoresis, distillation aeration especially 
the compound has low boiling point. Acetone has low boiling 
point, 56.5°. can therefore separated easily aeration dis- 
tillation from other compounds fluid solid tissue. 
Acetoacetic acid may also determined, for upon treatment with 
acid readily converted acetone. The acid, 
butyric acid, also yields acetoacetic acid oxidation. have de- 
veloped method for acetone based upon its separation from blood 
and urine distillation and subsequent treatment the distillate 
with vanillin-alkali reagent. This method offers many advantages 
over the very widely used procedure Behre and Benedict (2) 
which salicylaldehyde alkaline medium utilized the reagent. 
Salicylaldehyde 2-hydroxybenzaldehyde compound similar 
chemical reactivity vanillin 3-methoxy-4-hydroxybenzalde- 
hyde. The formation reddish-colored complex, the sodium salt 
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dihydroxydibenzalacetone, resulting from the interaction acetone 
and salicylaldehyde was first reported Fabinyi (3) 1901. This 
reaction was later utilized Rosenthaler (4), Frommer (5), and 
Leffmann (6) qualitative test for acetone urine, and 
Deshons (7) for acetone spinal fluid. 

The salicylaldehyde-alkali reaction was first suggested Czonka 
(8), 1916, quantitative method for acetone. Behre and Bene- 
dict (2), 1926, reported similar method for ketone bodies. Ravin 
(9), 1936, published criticism the Behre and Benedict proce- 
dure and proposed modifications overcome the disadvantages 
their technic, and 1940, Behre (10) modified the original Behre and 
Benedict procedure overcome the objections raised Ravin. 

Vanillin (3-methoxy-4-hydroxybenzaldehyde) compound pos- 
sessing many chemical properties common with salicylaldehyde. 
Both are aromatic aldehydes and both possess phenol group. Vanil- 
lin possesses several important advantages over salicylaldehyde. The 
former white crystalline compound that can weighed accurate- 
ly. fairly soluble water, but not too soluble prevent its 
purification crystallization from water. Salicylaldehyde liquid, 
insoluble water, deteriorating very rapidly and developing deep 
brown color standing even for short time brown bottle. For 
use reagent requires purification distillation. Behre and 
Benedict (2) found great differences the delicacy the color given 
different samples salicylaldehyde reacting with acetone. Ravin 
(9) and Nadeau (11) also noted marked variations the intensity 
the color produced different brands salicylaldehyde. Further- 
more, utilized qualitative quantitative reagent for ace- 
tone, salicylaldehyde must dissolved The use alcohol 
solvent complicates matters, unless the alcohol also purified 
remove carbonyl-containing compounds means silver salts 
(silver acetate) and alkali (sodium hydroxide), better still 
means 2,4-dinitrophenylhydrazine subsequent distillation. Such 
carbonyl-bearing compounds also produce colored complexes with 
salicylaldehyde well with vanillin alkaline medium. 

Vanillin more stable, although, according Englis and Man- 
chester (12), dilute solution vanillin (10 Gm. per liter per 
cent ethyl alcohol) slowly oxidized acid, the oxidation 
being fairly complete several weeks. Solutions vanillin not 
darken standing. Fresh solutions, need be, can readily and 
quickly prepared. Concentrated alkali added salicylaldehyde pro- 
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duces yellow color room temperature. The yellow characteristic 
color produced acetone and salicylaldehyde with concentrated 
alkali necessarily addition the color produced salicylalde- 
hyde and alkali alone. Vanillin solutions the cold not take 
color upon the addition alkali. Many investigators have utilized 
vanillin reagent medium made acid with more less con- 
centrated solutions sulfuric acid. Vanillin yields characteristic 
yellow color with sulfuric acid without the aid heat. Nikitin (13) 
made comparison the reactivity acetone with vanillin and with 
salicylaldehyde equal concentrations alkali. found vanillin 
5.27 times more reactive than salicylaldehyde. the 103 com- 
alkyl-aryl, and aryl ketones, cyclic ketones, ketone 
carboxylic acids, aliphatic and aldehydes, aldols, ketols, 
acetols, and some have investigated with the 
vanillin-alkali reagent, acetone proved the most sensitive and 
the most intensely reactive (1). 

While neither the salicylaldehyde-alkali reaction nor the vanillin- 
alkali reaction specific for acetone, can take advantage its 
relatively low boiling point (56.5°) and volatility separate from 
other reacting compounds. Removal the acetone from biologic 
fluids necessary because the interfering color development with 
alkali alone with the vanillin-alkali reagent. urine sample was 
acidified with acid and until the sample was free 
acetone and acetoacetic acid. When cooled the heated urine was 
treated with the vanillin-alkaline reagent. The reaction mixture 
turned light brown. Addition alkali alone produced the same re- 
sult heating. Furthermore, certain nonvolatile compounds, such 
pyruvic acid and other acids, also react with vanillin alka- 
line medium (1). acid also reacts with the salicylaldehyde- 
alkali reagent (14). 


REACTION VANILLIN WITH ACETONE 


Vanillin condenses with acetone form vanillalacetone divanil- 
lalacetone. Glaser and Tramer (15) prepared the sodium salt 
vanillalacetone treating vanillin and acetone alkaline medium. 
The sodium salt yellow needles. Vanillalacetone itself 
formed beautiful broad yellow-white needles melting 129°. From 
medium acidified with acid Glaser and Tramer pre- 
pared divanillalacetone reddish-yellow orange crystals, which 
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lost water 100°. The anhydrous compound formed 
green prismatic crystals melting 155-160°. 


+H,0 
vanillin vanillalacetone 
CC=|0 + H,|CHCCH/H,+ 0} =CC. 
¥ 
COCH; COCH; 
COH 
vanillin vanillin 
CC = CHCCH = CC. 


divanillalacetone 


QUALITATIVE METHOD 


Acetone (plus acid) can qualitatively detected urine 
blood means procedure similar the one adopted Behre 
(10). Instead her reagent, salicylaldehyde, have substituted 
vanillin. our procedure ml. urine protein-free blood are 
placed test tube and drop 1:1 sulfuric acid added. small 
thin square cotton treated the center with one drop 
vanillin solution and two drops 10N sodium hydroxide solution. 
The cotton square inserted the test tube with the spot reagent 
facing downward. The tube placed upright boiling water for 
minutes. the presence the ketone bodies, acetone, diacetic 
acid, the reagent the cotton plug assumes yellow yellowish-red 
reddish color depending upon the quantity ketone bodies 
present. 

Because the high volatility acetone, was thought possible 
that the Conway microdiffusion (16) could adopted for the 
detection acetone. Such diffusion method for acetone has been 
described Werch (17). Acetone solutions well urines con- 


| 
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taining definite amounts acetone were introduced into the outer 
chamber the Conway unit. Into the center the Conway unit were 
placed ml. vanillin solution and ml. 40% sodium hydroxide. 
The lid the unit was sealed with petroleum jelly, and the unit in- 
cubated 37° for two hours. Using acetone standards widely vary- 
ing concentrations the mixture the inner well containing the vanil- 
lin-alkali reagent developed pale orange color. After hours with 
comparatively larger concentrations acetone, long reddish needles 
out. The Conway diffusion with the vanillin-alkali 
reagent has the possibility being worked out quantitative 
method for acetone biologic fluids. Winnick (18) has developed 
diffusion method for acetone blood and urine based the Conway 
diffusion procedure. The acetone trapped sodium bisulfite, 
liberated from the aldehyde-sulfite addition product and titrated with 
0.005N iodine. Thin and Robertson (19) recently developed diffu- 
sion method for the ketone bodies, utilizing salicylaldehyde and 
potassium hydroxide the reagents. 


QUANTITATIVE METHOD 

Nikitin and Vershinsky (20), 1937, reported quantitative meth- 
for acetone means vanillin highly concentrated alkaline 
solution. Their Russian, was not developed spe- 
cifically meet biologic requirements, and not spectrophoto- 
metric method. order develop quantitative biochemical pro- 
cedure photometric nature must determine: (1) the sensitivity 
the reaction, (2) the absorption spectrum order set the photo- 
metric apparatus the proper wave length indicated the peak 
the absorption spectrum, (3) the ability the reaction system 
follow the Beer-Lambert law, and (4) the extent recovery defi- 
nite quantity the compound added biologic material. 

have found the vanillin-alkali reaction for acetone sensi- 
tive Figure gives the absorption spectrum with peak 
420 The calibration curve Fig. indicative the fact that 
the reaction follows the Beer-Lambert law. Table shows the per- 
centage recoveries added quantities acetone from blood and 
from urine. 


REAGENTS 


All the reagents should made with doubly distilled water free 
from the iron and copper compounds, which act catalysts oxida- 
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ABSORPTION 
SPECTRUM 


ACETONE 


400 420 440 460 480 
WAVE LENGTH 


Fig. Absorption spectrum acetone. 


Table ANALYSIS BLOOD AND 


Acetone and 


diacetic acid* Acetone added Acetone found Acetone recovered 
(mg./100 ml.) (mg./100 ml.) (mg.) (mg.) % Recovered 
Blood 
Sample 2.60 2.50 4.97 2.37 
25.00 27.92 25.32 101.3 
Sample 2 2.50 14.00 16.30 13.80 
Sample 3 2.00 5.00 6.85 4.85 
7.00 8.90 6.90 
14.00 16.20 14.20 101.4 
Urine 
Sample 0.55 0.50 1.06 100.2 
1.50 2.12 1.55 104.6 
1.20 1.79 103. 
Sample 0.70 0.50 1.22 0.51 102.0 
1.00 1.68 0.98 
3.00 3.08 
7.00 7.60 6.90 
Sample 0.80 5.00 5.65 4.85 


*Measured actone. 
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COMPARISON ACETONE AND 
ACETONE SODIUM BISULFITE 


TRANSMISSION 


SODIUM BISULFITE 


ACETONE 


Fig. Graph indicating compliance with the Beer-Lambert law. 


tion. The distilled water should freshly boiled and cooled room 
temperature. The precaution boiling remove oxygen which 
may dissolved the water order minimize the oxidation 
vanillin vanillic acid. These precautions improve the keeping quali- 
ties the vanillin reagent. 

Vanillin reagent. Vanillin recrystallized 
from hot distilled water. With the dry solution 0.72% 
prepared. This solution corresponds 0.047 molar solu- 
tion vanillin. have found that solution vanillin tends 
partially out standing. 

The vanillin should kept brown bottle with glass stopper. 
have tested the reagent after month and found that had not 
deteriorated during that length time. 
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hydroxide (10N). This solution prepared dissolv- 
ing 400 Gm. C.P. sodium hydroxide pellets cooled freshly dis- 
tilled water and diluted liter. 


Sulfuric acid. 1:1 sulfuric acid, reagent grade. 

Sodium bisulfite. freshly prepared 2.0% solution made from 
grade reagent. 

Acetone, purified distillation, necessary. 


standardize acetone, ml. acetone solution are placed 250 
ml. glass-stoppered flask. first ml. sodium hydroxide solu- 
tion are added and then ml. 0.1N iodine solution. This solution 
should measured with great accuracy. The iodine solution added 
little time and the container shaken after each addition. The 
flask stoppered and allowed stand for minutes. Normal 
sulfuric acid added the extent ml. order liberate 
iodine, the acid must excess the alkali present the mixture. 
Acetone reacts with the iodine form iodoform. Excess iodine 
titrated with 0.1N sodium thiosulfate, using starch solution indica- 
tor. The quantity 0.1N iodine originally added minus the quantity 
unused 0.1N iodine equals the quantity 0.1N iodine that reacted 
with acetone. One milliliter 0.1N iodine equivalent 0.9675 mg. 
acetone. 

standard acetone stock solution made contain mg. 
acetone per milliliter. This standard stock solution should kept 
the refrigerator glass-stoppered bottle. does not deteriorate 
prepared dilute standards are made diluting 
0.1 ml., 0.5 1.0 ml., and ml. the standard solution 100 ml. 
with distilled water. These dilute standards contain respectively 
lents respectively are 2.774 13.8735 27.747 and 138.735 ug. 
per ml. 


PROCEDURE 


For the estimation acetone and diacetic acid normal persons, 
ml. urine and least ml. protein-free blood filtrate are 
taken for analysis. This filtrate obtained the Folin-Wu proce- 
dure volume blood, volumes water, and volume per 
cent sodium tungstate, and volume 2/3N acid). For 
pathologic blood urine containing relatively large quantities 
acetone and diacetic acid, less volume may employed. 


— 
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Fig. The Stotz distillation apparatus (Macalaster-Bicknell Co., Cambridge, Mass.) 


The urine protein-free blood filtrate, after the addition sev- 
eral glass beads and drops 1:1 sulfuric acid, distilled order 
separate the volatile acetone. The all-glass apparatus described 
Stotz (21) has been found suitable. The neck the distilling flask 
the area nearer the flask plugged with small quantity glass 
wool additional precaution prevent bumping, especially when 
urines are used. The end the condenser arranged dip below 
the surface ml. per cent sodium bisulfite contained ml. 
graduate cylinder ml. graduate tube immersed ice water. 
The sodium bisulfite solution has been introduced avoid loss 
volatile acetone the formation nonvolatile addition compound. 
Klein (22) has shown that the bisulfite reaction can used for the 
quantitative determination acetone and diacetic acid blood fil- 
trates free sugar. The dissociation the carbonyl-bisulfite com- 
pound can repressed using large excess sodium bisulfite and 
lowering the temperature 5°. Winnick (18) has devised method 
for acetone based the bisulfite-addition compound. 

Distillation carried out with micro burner moderate heat 
for period minutes yield total about 4.5 ml. the collect- 
ing container. The condenser lifted out the distillate and about 
0.5 ml. distilled off rinse the condenser. The surface the con- 
denser that was dipped into the distillate should also rinsed and the 


| 
Flask. 
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washing added the receiver. The total volume the receiving tube 
should ml. 

The contents the receiving tube are thoroughly mixed, and ml. 
aliquot (equivalent 0.20 ml. blood 2.0 ml. urine), transferred 
graduated test tube. One milliliter vanillin solution and ml. 
40% sodium hydroxide are added. The contents the tube are 
thoroughly mixed gentle shaking, and the tube placed water- 
bath 60° for exactly minutes. 

The mixture finally diluted with distilled water ml. and read 
spectrophotometer 415 mz. 


SUMMARY 


Vanillin alkaline reaction mixture very sensitive reagent 
for acetone and diacetic acid. qualitative and quantitative method 
have been developed for the acetone bodies blood and urine 
means vanillin-alkali reagent. Acetone and diacetic acid are dis- 
tilled off and caught sodium bisulfite solution, which allowed 
react with vanillin alkaline medium form color complex, 
which measured spectrophotometrically. 

has many advantages over the salicylaldehyde method 
Behre. These have been enumerated the text. 
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Determination Uric Acid 


Note 


Hausman, George Lewis, and McAnally 


HAVE DEVELOPED this laboratory modification the Kern 
and Stransky (1) method for the determination acid which 
similar that Archibald (2). 

Two ml. serum plasma added ml. water, and ml. 
per cent sodium tungstate (molybdenum free) and ml. 2/3N 
are added successively. The precipitate removed filtra- 
tion. Five milliliters the filtrate are pipetted into test tube 
ml. water serves blank and ml. uric acid solution (0.004 
mg./ml.) used for standard). each tube added 2.6 
sodium silicate-glycerine solution parts per cent sodium sili- 
and part glycerine), the solutions are mixed, and 0.4 ml. 
Benedict’s uric acid reagent added. After mixing, the solution 
allowed stand for minutes for color development. The color 
stable the maximum intensity for minutes. Photometer readings 
are made using 620 filter. 

When the procedure outlined followed rigorously there has been 
interference with turbidity, and the results obtained have com- 
pared favorably with accepted acid determinations employing 
sodium cyanide. special reagents other than the sodium silicate- 
glycerine solution are required, and all reagents are stable for long 
periods without refrigeration. 


From the Department Biochemistry, University Miami, School Medicine, Coral 
Gables, Fla. 
Received for publication June 1957. 
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This method has proved direct, simple, and trouble-tree, and 
the results obtained have every case been satisfactory. 
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BOOK REVIEWS 


Methods Biochemical Analysis. (Ed.). New York, Interscience 
Publishers, 1956, Vol. 437 pp., $9.50; Vol. 1957, 362 pp., $8.50 


The third and fourth volumes Glick’s Methods Biochemical Analysis 
maintain the high standard this annual series. More than half the contri- 
butions originate this country, the remainder Great Britain, Scandinavia, 
and Switzerland. Rather than selecting articles random for discussion, 
should mentioned that both volumes again contain material importance 
for the practicing clinical chemist. The extensive chapter flame photometry 
Margoshes and Vallee most useful, even though their multichannel flame 
spectrometer will have remain present, ‘‘daydream’’ for the routine 
laboratory worker. 

The article Raaflaub Application Metal Buffers and Metal Indi- 
cators Biochemistry’’ extends the theory Michaelis and 
slightly too brief fashion pM, the negative logarithm metal ion con- 
centration. The practical application deals exclusively with calcium, 
and forms good theoretic basis for currently developed 
titration methods this element. 

Among sections Vol. practical interest the clinical chemist, 
wish mention the short chapter the determination 
acid and other purines, which Plesner and Kalckar give micromethod for 
acid uricase that may worthwhile testing routine procedure. 

The preceding essay deals with histamine; besides its biologic assay, 
moderately intricate method the authors using dinitrofluoro- 
benzene, which appears yield accurate results the range. Although 
the authors this article and those the last article Vol. explain their 
abbreviations the first occasion where they occur, this reviewer does not 
cherish symbols like ‘‘CS’’ for acid for ‘‘cotton 
benzoate,’’ and their like; such hoe abridgements are introduced without 
general consensus and often without regard for misleading duplications; more- 
over, they conflict with the established chemical nomenclature, the beautiful 
simplicity which they tend undermine. That they may avoided 
altogether, without disadvantage printer reader, witnessed the style 
most other articles the volume. our belief that such abbreviations 
should remain confined laboratory protocols, criticism not aimed spe- 
cifically the present authors the editors Ormes, Science 125, 
794 


659 


660 BOOK REVIEW Clinical Chemistry 


The articles determination carotene and vitamin cover wide 
territory thus, the author the first one does not get around mentioning 
method for that determination carotene blood, and the second, while 
giving method for both vitamin and carotene blood from the literature, 
will not satisfy the clinical chemist with account that omits, for example, 
the normal range values. regrettable that the authors these two 
articles did not get together the numbering the carbon chain; would 
almost appear that opposite numbering systems are officially approved for 
these classes. 

description determination 17,21-dihydroxy-20-ketosteroids most 
welcome for the clinical laboratory. The article the pH-stat from Carlsberg 
Laboratory abounds with valuable suggestions. The last four articles Vol. 
deal with various enzymes, amongst which the acid serum phosphatase 
should great interest clinical chemists. While the King-Armstrong 
method and its various modifications are the most popular procedure for the 
evaluation this enzyme, description the Bodansky method using glycero- 
phosphate would have been order, especially because its value for the 
differentiation between prostatic and the recently discovered lipidosis phos- 
phatase. 

The volumes this series adhere general the precepts for authors and 
editors such have been laid down Hume-Rothery [Research 10, 168 
(1957] and Kapp (The Presentation Technical Information, London, 
Constable and Co., 1948) and also Baker [Nature 176, 851 (1955) 
and Sheridan Baker [Bull. Am. Ass. Univ. Prof. 42, 464 The proced- 
ures described may performed without further consultation the original 
literature. The same editorial care should apply the style and such stilted 
verbiage With regard the most important consideration that 
maintaining accuracy and ‘‘The decision ascribing normality 
certain number units enzyme activity based number consider- 
should not permitted mar the style these excellent volumes. 
Aside from these minor criticisms, they are prepared with the meticulousness 
which are used expect from the editor and the publishers, and they can 
heartily recommended. 


Mount Sinai Hospital, New York, HARRY 


ABSTRACTS 


Editor: ELLENMAE VIERGIVER. Contributors: ANNINO, GLADYS 
THOMPSON 


Urinary Port-Silber chromogen versus blue tetrazolium chromogen 
quantitative index adrenocortical function. Marks, Leftin, 
and Leonard (Veterans Hospital, Boston, Mass.). 


The daily urinary excretion Porter-Silber chromogen and blue tetrazolium 
have been determined method employing 
hydrolysis and chromatography normal adult males, male patients with 
endocrine diseases, and male patients following the administration cortico- 
tropin. The correlation between the methods was poor all cases. Urinary 
Porter-Silber chromogen has been shown more specific quantitative 
measurement adrenocortical function man than blue tetrazolium 
chromogen.—J. Clin. Endocrinol. and Metabolism 17, 407 (1957). (M. R.) 


Clinical applications the fractionation serum proteins paper 
electrophoresis. Sunderman, Jr., and Sunderman (Jefferson 
Medical College, Philadelphia, Pa.). 


Alterations the pattern serum proteins various diseases 
are reported for approximately 1000 Clin. Pathol. 27, 125 
(1957). (H. T.) 


The excretion bilirubin diglucuronide giving the direct van den 
Bergh reaction. Billing, Cole, and Lathe (University 
London, London, England). 


The direct-reacting bile pigment mixture two components, pigment and 
pigment II. Pigment which with pigment serum and urine, 
appears the monoglucuronide bilirubin. Pigment II, the major one 
human bile, the diglucuronide ester bilirubin. The difference the type 
van den Bergh reaction and the physiological behavior bilirubin and 
pigmer and accounted for the fact that bilirubin lipid-solu- 
ble, whereas the bilirubin glucuronides are 65, 
774 (1957). (A. K.) 


method for the determination aldosterone, cortisol and corticos- 
terone biological extracts, particularly applied human urine. 
Ayres, Garrod, Simpson, and Tait (Middlesex Hospital, Lon- 
don, England). 


method described for the analysis aldosterone, cortisol, and corticos- 
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terone after continuous extraction human urine with chloroform. 
Extensive purification the steroids column chromatography followed 
paper chromatography. The appropriate spots the chromatogram are 
measured quantitatively fiuorimetry after development fluorescence 
with sodium hydroxide 65, 639 (1957). (A. K.) 


Pharmacological and biochemical study carcinoid tumor. 
Medicine, New Conn.). 


The appendix removed from woman surgery consisted normal tissue 
except for carcinoid tumor its tip. 5-hydroxytryptophane decarboxylase 
activity was determined both tissues. The amount 5-hydroxytryptophane 
formed per Gm. tissue per hour was 840 yg. for the tumor and yg. for the 
normal appendix. bioassay technics the carcinoid tissue was found 
contain nearly 1000 times much serotonin the appendix.—Proc. Soc. Exp. 
Biol. Med. 94, 761 (1957). (M. K.) 


The determination microgram quantities protein 
fluids: The estimation plasma and serum protein spinal fluid. 
Kingsley and Getchell (School Medicine, University California 
Los Angeles, Calif.). 


The influence time, temperature, pH, and medium upon the reaction 
between protein and tetrabromophthalein ethyl ester (TBPEE) were studied. 
The optimal conditions were correlated and methods described for determi- 
nation protein serum and cerebrospinal fluid. According the authors, 
cerebrospinal fluid protein binds times much TBPEE serum 
protein. formula given for the amount serum protein 
abnormal spinal Biol. Chem. 225, 545 (1957). A.) 


Isolation and identification new ketone body normal human 
urine. Tsao and Pfeiffer (University Michigan Medical 
School, Ann Arbor, Mich.). 


Approximately mg. the 2,4-dinitrophenylhydrazone unknown 
neutral ketone were isolated from liters urine from healthy adults. 
was shown identical with the 2,4-dinitrophenylhydrazone 
ketone the lack depression the mixed melting point, paper chromo- 
tography with methanol-saturated heptane, and the absorption spectra 
0.25 NaOH per cent alcohol. The likely source methyl ketone 
believed the catabolism isoleucine, although dietary origin 
possible.—Proc. Soc. Exp. Biol. Med. 94, 628 (1957). (M. K.) 
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out the Laboratory 


ANNINO 
CLINICAL CHEMISTRY: 
PRINCIPLES AND PROCEDURES 


“The reviewer feels that this book achieves the expressed intent the 
author very well, that ‘to help fill the gap between “cook books” 
methods and those which include methods but emphasize the physio- 
logical significance Journal Pharmaceu- 
tical Education. The first four chapters deal with basic laboratory 
needs, calibration and cleaning glassware, the analytical balance, 
quantitative analysis, and other basic information. The remaining 
fourteen chapters are devoted various methods analyses. 
Illustrated. $7.50 


STRAUSS—Body Water Man. scholarly and original presen- 
tation Maurice Strauss which sheds new light the acquisition and 
maintenance body man. Chapters deal with thirst the acquisi- 
tion water; acquisition salt; renal excretion water; 
intidiuretic hormone; stimulation ADH release; inhibition ADH release; 
renal excretion salt; role changes volume body fluids deter- 
mining the renal excretion sodium; aldosterone; salt and water. 

Illustrated. $7.00 


BOORMAN and DODD Introduction Blood Group 


Serology. “Certainly the most authoritative, complete and up-to-date 
work the subject the field the offing. The text well-organized and 
clearly presented with the aid many well-designed and instructive charts 

Perhaps its greatest contribution will provided the technical level, 
for the most complete compendium immunohematologic methods yet 
EMERSON, M.D., Physician in-charge, Hematology 
Laboratory and Blood Bank, Mass. Memorial Hospitals. I/lustrated. $7.50 


WALLIS Textbook Pharmacognosy. The general plan 
this book reflects the changing views medical practice and continuing 
pharmaceutical developments. The subject developed logical applica- 
tion scientific principles. There new material Bentonite Duboisia, 
Visnaga, Rauwolfia, Lucerne, Grass, and Fagopyrum. 239 figures. $8.00 
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Now «Current subscribers receive the large Supplement 
containing the major symposia presented the 1956 International Congress 


Clinica] Chemistry. 
brings subscribers throughout the world. 


convenient, accessible fashion, CLINICAL CHEMISTRY 
keeps you abreast the steady advances the applica- 
tions chemistry modern medicine. Leading author- 
ities submit their most important articles here. work- 
ing editorial board selects for publication those reports 
greatest value you. Papers early issues are already 
being widely quoted the literature. 


Special Offer New Subscribers 

Because the rapid growth the 
supply early issues for 1957 already exhausted. However, 
you subscribe now, beginning with the August issue through 
Vol. (1958), you will receive the papers, over 
300 pages! But, this Special Offer good only long 
the supply The Supplement cannot reprinted. 
avoid disappointment return the coupon with your check 
today, certain obtaining your copy the Congress 
Supplement! 
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Subscriptions $8.00 per year and Pan-American 
Union, $8.50 per year Canada, $9.00 per year elsewhere. 
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For positive assurance accuracy blood chemistries. Lab-Trol comes liquid 
form, ready use from the bottle. Treated like serum whole blood, goes 
through every step procedure including protein precipitation. For daily checks 
the accuracy tests, technique, instruments and reagents, run Lab-Trol 
parallel with unknown samples. 

remains stable indefinitely, and because ready use, not subject 
dilution errors. For tests with antigens, Lab-Trol con- 
tains human syphilis reagin (antibody)—gives reaction, 


EACH VIAL OF LAB-TROL will serve as a standard for all 


the following procedures: 


Total Protein Phosphorus—inorganic 
Glucose Non-Protein Nitrogen 
Magnesium Sodium 
Blood Urea Nitrogen Potassium 


®@ Chlorides (as NaCl) 
etc. No. 53455—Lab-Trol, package of six 3.5 ml. vials 


Scientific Products 


DIVISION AMERICAN HOSPITAL SUPPLY CORPORATION 


You can rely 
Scientific 
Products— 


Ainsworth balances 
American Optical 
microscopes 
B.B.L. culture media 
Barnstead stills 
Bausch & Lomb 
microscopes 
Beck Lee E.K.G. 
equipment 
Beckman 
instruments 
Becton-Dickinson 
equipment 
Berkeley radioisotope 
equipment 
Browne-Morse 
sectional cabinetry 
Christian Becker 
balances 
Clay Adams medical 
equipment 
Coleman 
spectrophotometers 
Coors porcelain 
Corning glass 
Dade serums 
DiSPo items—dis- 
posable specialties 
Hartman-Leddon 
chemicals 


Hycel clinical testing 
equipment 


International 
centrifuges 

Jewett refrigerators 

Kimble glassware 

Labline laboratory 
equipment 

Lindberg hotplates & 
furnaces 

Lipshaw tissue 
equipment 

Mallinckrodt reagent 
chemicals 

Matheson Coleman & 
Bell organic chem- 
icals 

Monaghan respiratory 
equipment 

Ohaus scales 

Precision scientific 
equipment 

Schieffelin 
pharmaceuticals 

SP laboratory 
specialties 

Spinco electrophoresis 
apparatus 

Sylvana serological 
teagents 

Torsion balances 

Virtis virus & tissue 
equipment 

Warner-Chilcott 
pharmaceuticals 


No matter what 
your laboratory 
needs—be sure 
consult your 
representative 


first! 
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NYLON CONTAINER THAT KEEPS 
ng ng on if FREE AND READY FOR 
Sterile Needle Aseptically USE... INDEFINITELY 


Sterilon Needletainers bring new 
and use. 

put cleaned needle 
wet dry. Snap cap and 
place autoclave for minute cycle 
Needle will then be sterile and will rema 
until cap removed. 


Unbreakable Needletainers protec 
needle from damage. Compact size permit: 
Pasy storage or carrying. Can be used ana 
AND re-used for keeping needles 
cap fits tightly. (Pat. Pending) 


No. 95467 NEEDLETAINER, complete with 


caps per dozen-}.60 
in S gross lots per dozen-$.54 


Order, 
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